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CARCINOMA OF THE CERVIX UTERI * 
PATHOLOGICAL AND CLINICAL STUDY WITH PARTICULAR REFERENCE TO THE 
RELATIVE MALIGNANCY OF THE NEOPLASTIC PROCESS AS INDICATED 
BY THE PREDOMINANT TYPE OF CANCER CELL 


By Kar. H. Marrzvorr, M. 


1). 


(From the Department of Gynecology of the Johns Hopkins 
Hospital and University) 


Our hypothesis, when this study was begun, was that 
basal cell cancer with its relatively low grade of mal- 
nancy exists on epidermal surfaces of the body else- 
here, why should it not occur in the cervix uteri and 
arrant an equally favorable operative prognosis? We 
80 felt that the epidermal integument of the cervix dif- 
red morphologically in no essential way from = skin 
Kcept for the absence of a stratum corneum, dermis, 
mal glands and dermal appendages. In short, why 
bould epidermoid cancer of the cervix differ from epi- 
moid cancer occurring in other situations? 
*Presented before the Medical Society of the Johns Hop- 
ns Hospital, March 5, 1923. 


The object of this study, therefore, was to discover, 
if possible, whether in this large and common group of 
epidermoid or squamous cell carcinoma of the cervix the 
histomorphology of the predominant types of cancer cells 
might signify anything relating to the malignancy of the 
disease. Because of the relatively poor prognosis as to 
an eventual operative cure which can be given in these 
cases, it Was thought that any information such an in- 
vestigation might afford would be of definite value. 

Our data have been gathered from the records of 387 
patients in the wards of the Johns Hopkins Hospital 
This figure does not represent 
of carcinoma of the cervix 


prior to the year 1920, 


the total number of cases 


; 

4 

= 1 
| 141 
164 
. 162 
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treated in the hospital up to 1920. It includes only those ovaries when they were removed, which was practical) 
cases of which we have complete records together with all always the case. i 
pathological material, Of this number the following The only cases in this study from which we had no grog ‘ 
table (Table [) shows graphically the number traced and material in our laboratory was a group reported by Dp co 
their distribution as to operability. The term operability John A, Sampson * during the years 1902-1905: sections s 
is used here to indicate whether or not the patients were however, were studied. a 
considered to be within the scope of a possible operative The results of twenty-four autopsies are also include b: 
cure and were therefore subjected to an operative pro- in this study, ten of the autopsies being done in inoper K 
cedure. The tigures in Table | do not, therefore, give a able cases and fourteen autopsies on patients previously xt 
true index of the actual operability of the cases in’ this operated upon. of 
TABLE I. Tyres STUDIED 
ii 
Showing the number of patients operated upon and traced In addition to the epidermoid or squamous cell carcin lo 

in this series. 
omas, twenty-one cases of adenocarcinoma of the cervix} se 
Total No. operated upon.290. Total No. inoperable... ..97 were studied in order to bring our mortality statistics at 
up to date. The cell types were not studied in the adeno] es 

carcinomas. th 
Operated upon and traced Inoperable cases traced Almost at the beginning it was seen that the morph in 
203 oF 10.2% 54 or 55.1% ology of the cancer cells in the epidermoid variety, for} oe 
Total number traced—257 or 66.3% of 387 cases the purposes of description, could be arranged into three} yi 


groups. The designatory terms used in referring to the} to 


PLAN OF STUDY 
cell types which represent one or the other of the three} ce 


Only cases of detinite cancer were studied. Patients groups are merely terms of description and are meant inf ph 
that were operated on for cancer in the past years and no way to complicate or modify present anatomical orf ep 
who on restudy did not show unquestionable cancer have pathological nomenclature. The cell types representing] 
been omitted even though many of them are living and the three groups of cancer cells encountered have, there} in 
well. We do not feel that we are able to identify so-called fore, been designated as: fre 
pre-cancerous lesions and none of the cases in this series The Spinal Type of Cancer Cell.—lIn this variety the} wh 
can be classed in this group or in a group which might be cancer cells (Figs. 3, 4, 5, 6) so designated are morph} cet 
designated as questionable early cases. The cases of early vlogically similar to the cells seen in the upper portiou| | 
caneer all show a detinite carcinomatous invasion none of of the stratum mucosum of ordinary cervical epitheliun] to 
them apparently as early as some other reported cases. as shown in Figure 2a. These cells are usually poly} wh 

In order to avoid any bias or pre-conceived clinical im- hedral in shape with well defined cell outlines.  Th¢ tin 
pression which might unwittingly influence our attitude, nuclei are fairly large, take only a moderately intens} ar 
the pathological tissues from the entire series were first hematoxylin stain, frequently have nucleoli and are sep, pla 
studied. Following this the clinical phase of each case arated rather widely from each other by an abundant} in 
Was analyzed and an attempt made to locate the patient quantity of surrounding cytoplasm which takes « rather tha 
and her family physician in order to ascertain the ulti- pale eosin stain. wit 
mate result. The Transitional Type of Cancer Cell, by far the mos} 4 

Inoperable cases, or cases in which no operation was common, corresponds most nearly in appearance to a well app 
performed, were studied only when the sections of tumor defined layer of cells (Fig. 2b) seen in normal cervical} twe 
Which were used for diagnosis were available. epithelium, which is limited above by the spinal cel} clos 

Operable cases: In this group blocks were made from layer just described and below by the distinet malpighiay gro 
the entire length and antero-posterior thickness of uterus, layer or stratum germinativum. Because of their reset] ble 
cervix and vaginal culf (Pig. 1, A. A.) when the two latter blance to this intermediate group of cells we are desiff mal 
were not entirely destroyed by cancer. The lateral ex nating them as cells of the transitional type. The cely J, 
tension of the process was studied by making blocks of in this group (Figs. 7,8) have a very faint or indefinabl4 stu: 
the entire peri-cervical area including a wide margin of cell membrane. Their nuclei take a deep blue hemato} non 
cervical tissue proper. These blocks were cut at right vlin stain, frequently have nucleoli and are rather closeld com 
angles to the longitudinal axis of the cervix as indicated placed, being separated by a deep eosin-staining Cy) sent 
in Figure 1 (B.B.) plasm much less in quantity and more deeply stainil{ the 

Numerous sections were taken from each block but no than that separating the nuclei of the spinal cell grouMfadd 
attempt to study serial sections was made, because of These cancer cells correspond most probably to the val}spin 
the expense and the interminableness of such a task. ety which Krompecher* refers to as round cell canee}spin 


Blocks and sections were also made from the tubes and and which he regards as a variety of basal cell cancer. Jof ¢ 
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not uncommon in combination with other forms and is, 
rhe 


vrowth would probably be termed “basal cell cancer” by 


gs the term indicates, a broad, spindle-shaped cell. 


many observers; in fact some of the cancers in this study 
composed of this type of cell have been designated as 
basal cell cancers by certain excellent pathologists, and 
Krompecher * unquatlifiedly traces their origin the 
stratum germinativum and to the cylindrical epithelium 
of glandular structures. Others, (MacCallum)® how- 
ever, are not so willing to ascribe the origin of various 
histological types of epidermoid cancer cells to morpho- 
logically similar layers of the epidermis. Indeed it would 
seem almost futile to prove, by post-mortem or post-oper- 
ative histological methods on fixed tissue, the histogen 
esis of epidermoid cancer from any particular layer of 
It is not our purpose in this paper to 
any particular 


the epidermis. 
imply in any way the histogenesis of 
group of cancers from any particular layer of the cer- 
vical epithelium. What we wish to do is to call attention 
to the histo morphology of the cervical epidermoid can- 
cers and the resemblance existing between them aud mor- 
phologically similar cells in’ the normal cervical 
epidermis. 

The term “basal cell” is therefore purposely not used 
in this study, because it immediately suggests an origin 
from the stratum germinativum and an idea of benignity 
Which these tumors do not possess when situated in the 
cervix uteri. 

For this reason the term fat spindle cell has been used 
to designate these long and comparatively broad cells 
which have markedly hematoxylinophilic nuclei, some- 
times containing nucleoli, rather closely packed and sep 
arated by only a small quantity of eosin-staining cyto- 
plasm. However, the cytoplasm surrounding the nucleus 
in this type of cancer appears to be more abundant than 
that seen in basal cell carcinomata of the skin of the face 
with which it has been compared. 

A scirrhus-like carcinoma was observed several times 
appearing as isolated slender cancer cells ramifying be- 
tween strands of dense, fibrous stroma resembling very 
This 


sroup after being studied separately was found to resem- 


closely scirrhus cancer seen in other situations. 


ble the transitional cell type of cancer so closely in 
milignancy that it has been included in the latter group. 

Incidence of the various cancer cell types—As this 
study progressed it was seen that, excluding adeno-carei- 
loa of the cervix, twelve groups, representing various 
combinations of the three different cancer cell types, pre- 
sented themselves. For example, in the group in which 
the spinal cell type was predominant there occurred, in 
wldition to the pure spinal cell cancer, combinations of 
spinal and transitional cells as well as combinations of 
spinal, transitional and fat spindle cells. In the group 
of cases in which the transitional cell was predominant, 
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various combinations occurred, as shown in Table LI. 
A number of cases occurred in the transitional and spinal 
cell combination, in which the proportion of the two 
types of cells was about equal and these cases are in 
cluded under the group of transitional and spinal cell 
cancer in which the transitional cell is predominant. 
The group in which the fat spindle cells are predom- 
inant is a small group and originally had four divisions 
in Table Il under two 


headings. 


which have all been grouped 


TABLE II. 
To show the various cell types of cancer and their different 
combinations as noted in this study. 
The occurrence of epithelial pearls is also tabulated. 


Occurrence of 


Predominant cell Combinations lacidence epithelial pearls 
type of cell types per cent. 
Incidence per cent 
Spinal and 46% 
Transitional 39 | 10.1% | 18 of 39. 
| | | 57.1% 
SPINAL CELL Spinal 14) 3.6% 8 of 
14. 
‘Spinal, Tran- | | 
sitional and | 1.8% 5 71% of 7. 
Fat spindle | | 
Total 50 | 15.5% | 31 51.6%* 
Transitional and | 6.3% 
Fat spindle 63 | 16.3% | of 63. 


rransitional and 30.1% 
Spinal 83 | 21.4%]|25 of 83. 


Transitional | 33.3% 
PRANSITIONAL Fat spindle, |} 30 7.7% | 10 of 
and Spinal } | 30. 
| | 7.2% 
Transitional 83 | 21.4% 6 of 
| 83 
Total |259 | 66.8% |45 17.3%* 
Fat spindle and | 3.4% 
Transitional 29 7.4%]! 1 of 29. 
FAT SPIELE Fat Spindle 18| 4.6%] 3 of 
| 18. 
Total 417|12.0%]| 4 8.5%* 
| ! 
ADENOCARCINOMA Adenocarcinoma 21 5.4% | 0 0 


* Of this group had epithelial pearls. 


In Table I] the incidence of carcinoma 


cases of the various cell types is recorded together with 


percentage 


the percentage frequency with which epithelial pearls 
were observed in each particular group. In brief, the 
group of cases in which the cancer is predominately of 
the spinal cell type forms 15.5% of the entire series and 
of these 51.6% have epithelial pearls. 

The group in which the transitional cell type is pre 
dominant form 66.8% and the fat spindle cell group forms 
12%, together totalling 78.8% of the entire series. Epi- 


thelial pearls were observed in 17.3% 


and 8.5%, respec 
tively, of the cases in these two groups. 

In the following discussion and tabulation the vyar- 
ious groupings of the cancer cell types are gathered under 
four main headings, each heading referring to the pre- 


7 The Fut Spindle Type of Cancer Cell, (Pigs. 9, 10) is 
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TABLE 


incidence of patients operated upon 


and 


Showing the percentage 


was involved in cancer; 


Predominant DISEASE LEVEL (DURATION OF SYMPTOMS) 
ancer cell 
type lm noes mos 6 mos 7 mos mos mos 10 mos, 11 mos. 
incidence LL 16 22) L L13 LLL * 6 6 
ntire ox 0” 
incidence Ld 14 6 LLL * 6 6 7 
Potal 
ntire 
0 0 
neidence 3 3 2 
Total ntire 0 0 0 
neidence | [, * ] 2 LL* 1 3! LL3 L 1 l 
Total ntire 0 0 
No. nvolved 14.4% 7.1% 66.60 TAG 100% 
neidene | l ? » 3 L 
ative 0 0 0 0 
neiden l l 2 L 
ntire 0 0 0 
Potal width ‘ 
KEY figures indicate the percentage tl t ses ith that red icing that particular riod iz. 
ndicates the oumber of uses during first month { disease with entire length of cervix it lved and this is 12 ft the total number 
ype of sneer with the disease of one month's -ymptomati juration 
12 
L. or I 
L. indicates one ase living and well to-day (Cure?) 
* indicates one case in which a primary curettage was done several days before radical operation on a patient who is now living and well 


cell) type. —Transitional, Fat Spindle, 
In 


Whether or not differences in morphology indicate a dif 


dominant cancer 


Spinal, and Adenocarcinoma. order to determine 
ference in the malignaney of the corresponding types of 
cancer, it Was of course necessary to study the whole 
subject from the standpoint of the duration of the disease, 
in order to compare at similar disease levels, so to speak, 


all the various types of cancer 


[In order to estimate the length of time the malignaney 
had existed in any one case, the time from the appear 
ance of the first definite symptom until the day of the 
operation, in operative cases, or until the time of diag 
nosis in nonwoperated cases, has been taken as our means 
for measuring the duration of the disease. In the great 
majority of the cases studied, the first symptoms were 
quite definite and in most instances supplied fairly 
accurate date for the tirst subjective manifestation of the 
disease. 

We quite fully appreciate that this method is open to 
objections because of manifest and inherent opportunities 
for inaccuracies. Under the circumstances, however, it 
is the only way we have by which to arrive at any esti 
mation of disease duration, and we can only hope that 


the error so unavoidably entailed may be somewhat at 


tenuated by the fairly large number of cases studied. 


or 
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HOSPITAL 


autopsied in whom the entire length or 


LocaAL AND REMOTE 


the disease level (duration of symptoms) when this occurred in the various types of c; 


MANIFESTATIONS OF THE 


RELATION TO CELL TYPE AND DURATION OF 


L. Ewtent of cervical 


involrement.—The 


| No. 387 


thickness of the ceryiy 
ancer, 
12 mos, 14s yr 2 vr 
16] 6 
86.8% 85.7% 85.7 
14 6 
77.7% 85.7% 85.7 
1 7 
100% 
l 7 
100% 1000 
6 l 2 
100% 100¢ 
2 
83.3% 1006 
0 
66.6% 100% 
3/L*2 
0 
(24) of cases that occurred 


DISEASE IN 
DISEASE. 


malignant 


process Was confined to the pars vaginalis of the cervis 


in 26.70 of 301 eases of patients operated upon or autop 


sied. In S.3% 


two-thirds of the length of the cery 


ix. 


of the the ecnneer occupied about 
In 196 or 65% ol 


the cases the entire length of the cervix was involved 


the 
showed complete involvement 


while 


of the material studied. 


In 20.9% 


entire thickness in one portion or another 
by carcinoma 


in 62.1 


of the cases the i 


volvement in thickness was limited to the superticial one 


third (involving one-third or less) of the cervix and 1! 


the remaining cases the involvement penetrated at leas! 


two-thirds of the cervical thickness. 


Table ILL shows the cases in which the entire length « 


entire thickness of the cervix was implicated in the cal 


cer. 


The relation between the cell type, in the operate 


or autopsied cases, and the percentage incidence of col 


plete involvement at various disease levels are recorde! 
By consulting Table X in the second part of this papel 


the percentage incidence of operated and inoperable cast 


at different time levels can be seen and compared, |! 
order to secure an idea of how rapidly the malignal! 


process sometimes progresses. 
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The figures in this table are not particularly relevant 
‘in showing decided differences in the rapidity with which 
cgneers of the various cell types involve the cervix. They 
are. however, astonishing and alarming in that they in 
Jieate such an extensive involvement relatively 
early stage of the disease, as estimated by the duration 
of 

» Location of the Cerrical Cancer.—The situation of 
the carcinomatous process Was often so difficult to deter: 
wine that ina total of 294 cases that lent themselves for 
his particular observation no conclusion could be arrived 
tin 78% of the material. 

In 27 cases (10%) the cancer was of the “inverting 
ype” so that no roughening or ulceration occurred about 
the external os and no bleeding resulted from = manipu 
jation. 

In I) cases (6.46%) the anterior portion and in 16 
cases (9.400) the posterior portion of the cervix was 
solely and therefore primarily implicated in the cancer. 

The anterior, posterior and lateral portions of the cer- 
vix were, as wellas could be determined, pretty uniformly 
involved in 195 instances (66.3% 

The carcinoma Was limited to the right lateral portion 
of the cervix in} cases (1.07%); to the left lateral por- 
tion in 3 instances (1+): and in one case the right and 
left halves of the cervix were simultaneously and solely 
invelved in cancer, there being no contiguity between the 
Iwo Processes, 

Of the carcinomas which apparently began in a lateral 
position of the cervix and extended antero-posteriorly to 
involve only one entire lateral half of the cervix, there 
were 5 cases (1.07%). two occurring on the right and 
three on the left half of the cervix. 


Associated TInvolrement of Vaginal Mucosa was 
observed in 196 instances * (65.1%) of the patients oper- 
ated upon or autopsied. Of the 71 cases in which the 
carcinoma Was confined to the pars vaginalis cervicis, the 
leoplastic process also involved the vagina in 38 cases 
or 5° of the TL cases. In the cases in which about 
Iwothirds of the length of the cervix was involved 21, or 
10%, showed associated vaginal invelvement; where 
the entire length of the cervix was involved in cancer, 
the vaginal mucosa was also affected in 137 instances, or 
7.7% of 196. 

Associated Involvement of the Corpus Uteri—Ex- 
fension of the cervical cancer to the body of the uterus 
Was observed unmistakably in 81 (26.5%) of the patients 
operated upon or autopsied. In twelve instances (4% ) 
this involvement was debatable. The uterine involve- 
ent Was observed only in these cases which the 


entire length of the cervix was involved in cancer, so 


*This does not include the so frequent inoperable cases in 
Which the vagina is extensively involved and no operation or 
autopsy is performed. 
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that of the 196 cases in which the cervix was so altered, 
uterine extension was observed in Sl cases of 196 
(41.8%). 

These observations are considerably at variance with 
those of Hurdon ° who states that carcinoma of the cervix 
uteri rarely invades the body of the uterus and considers 
the internal os as an upper boundary of the growth. 

The extent to which the body of the uterus was involved 
varied considerably, the involvement of the entire uterus 
(body and fundus) being observed in only one instance. 
In sixteen instances the malignant process involved as 
much as the distal half of the corpus uteri, and in the 
remaining cases the extension was limited to about the 
distal one third. 

5. Associated Broad Ligament (Paracerrical) Involve- 
ment.—Secondary involvement of the broad ligament 
either by direct extension or metastasis of the cervical 
neoplasm was observed in 120 cases. The relation be 
tween the thickness of the cervical involvement and the 
broad ligament involvement is given in Table IV. No 
broad ligament involvement was noted in the cases where 
less than one-third of the thickness of the cervix was 
implicated. 

TABLE IV. 


Showing the relation of broad ligament involvement to the 
thickness of cervix involved in cancer, where one third or 
more of the cervix is so involved. 


Number of Per cent. « 


Number o 
with bd, lig. 


Thickness of cervix involved 
cases of bd. lig. 


One third to one half 20 3 15% of 20 

One half to two thirds 1h 3 20% of 16 
Entire thickness 189 114 60.3% of 189 
Total 224 120 53.6% of 224 


Although out of a total of 301 cases 120 (39.1% ) showed 
broad ligament involvement, the latter figure assumes 
still more important proportions when studied with rela 
tion to the 224 cases in which one-third or more of the 
thickness of the cervix was involved in cancer, the inci 


dence now rising to 53.6%. The particular significance 
of this is realized when, as will be shown later, no pa- 
tient in this series with broad ligament involvement was 
cured by operation. 

To compare the incidence of broad ligament involve- 
ment in relation to the predominant type of cancer cell 
and the duration of the disease, Table Vo was prepared. 
In this table under each disease level is given the per- 
centage incidence of operated and autopsied cases and 
also the percentage incidence of broad ligament involve 
ment of these same cases for the corresponding time inter- 
val or disease level, 

From the figures in Table V it appears that while the 
percentage incidence of cancer of the various predominant 
cell types is roughly parallel for the different disease 
levels, the same cannot be said for the percentage inci- 
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os 
a 
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TABLE V 


Showing under the various predominant types of cancer cells and at the different disease levels the incidence of operated ang 
autopsied cases and the per cent incidence of these having broad ligament involvement. 


DISEASE LEVEL (DURATION OF SYMPTOMS) 
Im 2 mos nos + mos > ine 8 mos. mos 10 mos. 11 mos, 12 mos, 113 yr 2 yr 
wes 12%) «11.5% 19% 12% 6% 1% 4.5% 2% 9% 3.5% 
incidence 2 8 12 10 9 7 3 15 5 | 
nvolved 8.3% 84.7% 31.6% 41.7% 33.3% 12.5% 77.7% T5% 83.3% 71.4% 94.9¢ 
neidence 3 1 5 2 ; 1 7 
f ope rated * 
p 0 0 p. 0 
15.1% 12.1% 6% 9.1% 9.1% 12.1% 3+% 234+% 
incidence 2 2 2 7 
Operated or autop.—33 broad 0 0 0 0 0 0 0 0 
06.6% 66.60% S38.8% DOO, 1006 
incidence 3 ? 6 9 » 7 3 } 1 2 l 6 1 | 2 
44+% 12.2% 18.1% 44% 14.2% 6.1% 8.1% 24% 44% 24+% 12.2% 24% 44% 
neidence 1 3 2 
Opera d 0 p. 0 0 Dp. 0 0 0 p. 0 p2 
16.6% 14.20% 338.8% 25% 50% 100% 
l 2 1 | 2 2 2 4 3 2 
of operated 0 a 0 
10.5% 5.38% 10.50% 10.5% 10.5% 21% 15.7% 10.5% 
widen 1 1 2 2 2 | 1 
road 0 0 0 0 0 0 
KEY * (dine neperal ust which was autepsied neluded n this group. 
h were autopsied included in this group, 
2 One we hree “te wes with epithelial pearls included in this group 
ta ring in this p and is l2 f 200 
re Is the total number of wes oecurring in this period with bread ligament involvement and is 8.5% of 24. 
dence of broad ligament involvement. Particularly is cidence per cent (59.160) of all patients with spinal cell 
this true for the early months of the disease, so that in cancer. This incidence during the first six months, o! 
summarizing the total incidence of operated or autopsied patients with the spinal cell type of cancer, is roughly 
cases and the corresponding broad ligament involve- parallel with the incidence of the transitional cell type 
ment for the various cell types for the first six months (70% ) and the “fat spindle” cell type (54.5%). How. 
of the disease, the result is as shown in Table VI. ever, we find that while in the fat spindle cell type for the 
first six months the incidence percentage is lowest for 
TABLE VI the whole group of epidermoid cancers, nevertheless, the 


Summurizing Table V, for the first six months in order to 
show the incidence of the cases as they came to this clinie and 
their corresponding incidence of broad ligament involvement (38.8%) in the fat spindle variety of cancer. 


in operated or autopsied cases, 


frequency of broad ligament involvement is highest 


The adeno-carcinomas while showing a comparatively 


No. with Fatal Pot low total incidence in Table VI have, on the other hand, 
in first six autep. cases involved im first a comparatively very high incidence of broad ligament 

Poval 4 200 In brief, of all the patients, excepting those with the 

Eve. 18 7 54.5% 38.8% i irs 
spinal cell type of cancer, who are seen during the firs! 

2 59.1% 6.8% six months of their disease, one-third or more have e& 

Spee percon nae 6 2 31.5% 33.3% tension of the malignant process beyond the cervix into 

the pericervical tissues. 

The outstanding fact in this summarization of cases The relation of broad ligament involvement to the dur: 
in patients who came to us during the first six months of ation of life after operation is also interesting. Ne 
their disease is the very low comparative incidence per patient in this series in whom broad ligament involve 
cent of broad ligament extension in the cancers of the ment was noted is living today, all having died of recur 
predominant spinal cell type. This small percentage of rent carcinoma. The usual duration of life after oper 


broad ligament involvement obtains despite the high in- ation of cancer cases with broad ligament involvement is 
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considerably less than one year. However, there are 
exceptions, so that one cannot be too sweeping in offer- 
ing an early hopeless prognosis in these cases. 

In this series twenty patients with broad ligament in- 
volvement lived one year or more after operation. Of 
these ten lived one year and then died of recurrent can- 
ver, half of these belonging to the spinal cell variety of 
caneer and the remainder to the transitional cell type. 

Of the ten remaining patients, three lived two years, 
the cancer in this group being of the transitional cell 
wpe. Three patients lived three vears, the cancer types 
being adeno-carcinoma, spinal cell cancer and the 
transitional cell type. One patient in whom the tran- 
sitional cell type was predominant lived five years after 
operation, and three with the spinal cell type lived re- 
spectively 6, 8, and 12 years after operation, before dying 
of recurrent cancer. 

§, Associated Rectal Involvement was noted in 6 cases 
2%), and in one case the extension was questionable. 
In all of these cases the entire thickness of the cervix was 
involved, so that the neoplastic process had extended 
evidently by direet contiguity. This probably does not 
represent the incidence of actual 
which presumably occurs more frequently in advanced 
However, rectal 


rectal involvement 
cases Which are so often inoperable. 
involvement is at best not a frequent clinical observa- 
tion even in the hopelessly inoperable cases that we see 
so frequently. 

7. Associated Involvement of the Urinary Bladder was 
observed in 27 cases (9%). 
evidently one of direct extension, the cervix in each in- 
entire anterior 


Here again the process was 


stance being involved throughout the 
thickness. 
observed 


%. Metastases to the Fallopian Tubes were 


1S instances (4.39%). In none of these specimens did 
the metastases invelye the tubal mucosa or encroach 
upon the lumen of the tube. The process was sub-serous 
and usually invelved the musculature and the sub-mu- 
cous laver of the tube. 

Ovrerian Metastases were noted only three in- 
stances, the metastasizing cancer in all instances being 
composed of cells predominantly of the transitional type. 

10. Lymph Gland Metastases. The parametrial glands 
were involved in 7 cases in which no other glands were 
Wailable for examination. 

In 66 cases in which the regional lymph glands were 
examined for neoplastic involvement, a secondary car- 
cinomatous extension to the iliae and lumbar glands and 
in one case to the inguinal glands was observed in 28 
eases, and the absence of any such dissemination was 
demonstrated in the remaining 38 cases, (57.59%) of 66. 

I]. Other Metastases.—The lungs showed metastatic 
carcinoma in 4 cases: (1). During the fourth month of 
Symptomatic disease in a transitional cell type of cancer 


és 


HOSPITAL BULLETIN 147 


also associated with liver metastases; (2) During the 
sixth month of symptomatic disease in an inoperable 
spinal cell tumor where the neoplastic process had also 
extended to the peritoneal surfaces, to the left ureter and 
the corresponding kidney; (8). In a case of adeno-carci 
noma during the seventh month of symptomatic disease 
pleural metastases were noted; (4). In an inoperable case 
of transitional cell type of cancer following a sympto 


TABLE VII 

Showing the various metastases and extensions (except those 
to lungs, peritoneum and kidneys) of the cervical cancer in 
relation to the cell types concerned and the disease level at 
which they were observed. 


DISEASE LEVEL (DURATION OF SYMPTOMS) 


Extensions | 
or 


= 
To Uterus, | | | ] 
No.of 4/45 cases 
> _eases. | 
| Parametrial | 0 | 0 5 cases 
glands. | 
2 Miacglands. 0) | 1/114 cases 
I | | | 
© umbar » | nacee 
giande. 6 cases 
Fallopian 9 | 3 | 1 olololole2 case 
= tubes. cases 
| 
4 Ovaries. 1 0° 010° cases 
Z 
Urinary ) fo] 
) 
To cases 
= To } 
glands, 
| 
liac glands, 0 0 0 38 cases 
| 


Fallopian 0/0 3 cases 
tubes. | 


Nun 


Urinary 
bladder. 
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To Uterus. { 


> 
lliac glands. 0° 0 0 1/50 eases 
z IJumbar 1 ease 
= glands. 
Fallopian g/g gigi 1 case 
tubes. } | 
Urinsy cases 


bladder. } | ! 


To Uterus. 7 cases 


To } 
Parametrial O 0 
glands. 


lliac glands. 0 O10 1 case 


lumbar 1 case 
glands. | ! 


perated or 


ADENOCARCINOMA 


Fallopian 1 case 


tubes. 
Urinary 2 cases 

KEY: ® One case. Primary curettage several days before radical operation. 


P One case having epithelial pearls. 
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matic disease duration of twenty-nine months metastases 
were noted on the pleural and peritoneal surfaces and in 
the peribronchial lymph glands. 

In all of the above cases there was extensive involve 
ment of the cervix and uterus with metastases to the 


regional lymph glands. 


CARCINOMA DEVELOPING IN A RESIDUAL CERVIX AFTER A 
SUPRAVAGINAL HYSTERECTOMY 

Of this particular condition, usually referred to as 
caneer in the “cervical stump,” we had 5 eases, all in 
women Who had borne children; 

Case 1.—The patient, aged 38, had undergone a supravaginal 
hysterectomy four years before developing cervical cancer. She 
had complained of vaginal bleeding for eight months prior to 
admission to this hospital. She died sixteen days after an oper 
ation for radical removal of the cervix. Diagnosis: Cancer of the 
transitional cell type with some fat spindle and spinal cells. 

Case 2.—A patient with syphilis, 45 vears of age, had under 
gone a supravaginal hysterectomy 1% years prior to her cervical 
lesion One month before entering this hospital she nad had 
constant vaginal bleeding. Operation: Radical removal of the 
cervix. She is living and well today, 9 vears after operation. 
Diagnosis: Cancer of the transitional and spinal cell type with 
epithelial pearis. Cancer limited to superficial portion of pars 
radgmais cervictys 

Case 3 A woman, aged 39, had been submitted to a supra- 
vaginal hysteromyomectomy five years before the cervical symp- 
toms. Four days before entering the hospital she had begun to 
have profuse vaginal bleeding. Operation: Diagnostic curettage. 
Four days later operation for radical removal of cervix. Result: 
She lived seven years after operation and then died without 
evidence of local recurrence. Cause of death not known. Diag- 
nosis: Cancer predominantly of the transitional cell type with 
some spinal cells and epithelial pearls, limited to superficial 
third of pars vaginalts cervicts. 

CASE 4.—A woman with syphilis, 38 vears of age, had under- 

gone a supravaginal hysterectomy fifteen years before cervical 
symptoms. Eight months before entering this hospital vaginal 
bleeding had begun. Operation: Diagnostic curettage. Four 
days later operation for radical removal of cervix. Well for one 
vear after operation, then lost track of. Diagnosis: Cancer pre- 
dominantly of transitional cell type with some fat spindle cells 
and epithelial pearls. Entire length and thickness of cervix 
involved, 
Cask 5.—A woman, syphilitic, aged 44, had undergone a supra- 
vaginal hysterectomy five years before the cervical symptoms. 
Kour months before entering this hospital she had begun to have 
vaginal bleeding. Condition: Inoperable cancer predominantly 
of the transitional cell type with some spinal cells. Result 
Died two years after leaving hospital. 

The incidence of carcinoma in a “cervical stump” is, 
to say the least, rare judging from these figures which 
vive for the entire series of S87 cases a percentage inci- 
dence of 1.3% and a percentage of a five vear cure of 
10% for these five cases. 

CONCOMITANT OR ASSOCIATED LESIONS OF THE PELVIC 

ORGANS Not MALIGNANT IN NATURE 
lL. Cervix. HEndo-cervicitis was an almost constant 


finding not infrequently associated with an accompany- 


ing inflammatory process involving the broad ligaments. 
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Vabothian Follicle Cysts were observed twelve tine 
in 301 cases (3.99). Ina few of these cases the cance 
was a fairly well advanced process, in one instance jy 
volving the entire length and thickness of the cervix, 

2. Urervs. In 202 cases the endometrium was. suit 
able for examination, 

Rudometritis. Under this term are imeluded oy) 
those cases in which a definite inflammatory process was 
present. By chronie endometritis we mean at least, | 
the absence of other signs of inflammation, the presene 
of round wandering and plasma cells in the intergland 
ular stroma. The mere presence of lymphocytes even jy 
large numbers was not considered indicative of a chroni 
inflammatory reaction because lymph follicies occur wit) 
varving frequency in almost all endometria and the pres 
ence of lymphocytes is, therefore, of questionable path 
ological significance. The cases of tuberculous, acut 
and sub-acute endometritis, naturally do not offer the 
sume difficulty. 

Endometritis was observed in LL cases (5.4%). In tive 
of these the cancer had extended to the distal one-third 
of the cerpus uteri, in one case such extension was de 
batable and in the remaining five the body of the uterus 
Was not involved in the neoplasm. 

Pyometra, With one exception the presence of pus 
or of a malodorous and turbid fluid in the uterine cavity 
Was a clinical observation, noted at the time of opera 
tion When the cervix was dilated. The one exception was 
in an inoperable case that came to autopsy. l’yometra 
was noted 11 times in this series. Two of these cases 
are included under the heading of endometritis. Of th 
others some were inoperable, while others from which 
the uterus was obtained showed a complete absence o! 
endometrium and the presence of an inflammatory cellu 
lar infiltration of the myometrium, a true myometritis. 

Hyperplasia of the Endometrium was observed in ¢ 
(2.4%) of our series. A condition of the endometrium 
characterized clinically by menerrhagia and patholog 
ically by irregularly dilated endometrial glands lined | 
with columnar epithelium, surrounded by a dense inter 
glandular stroma in which mitotic figures are often vis 
ible, was first described and given its name by Cullen. 
and since has been the subject of considerable interest.” 
In this country the condition is frequently and ineo! 
rectly referred to as “chronie interstitial or polypow 
endometritis.” 

Endometrial Polypi were observed in & cases (5.0% 
and were all of the glandular type. The polypi were ai! 
single excepting in one case where the uterine cavil! 
contained several. The endometrium these instances 
Was essentially normal otherwise, no evidence of liyper 
plasia or endomeiritis being seen. 

Preqnancy.—In_ two cases (.99%) the endometrium 


showed an unmistakable decidual reaction. This does 


| 
i 
| 


». 387 


time 
ANCE} 


in 


en 
With; 
pres 
path 
r the 


n five 
third 
iS de 


pus 
pera 
1 Was 
netra 
Cases 
the 
vhich 
ce ol 
cellu 
tis. 


lined | 


inter 
Vis 
est.” 


pote 


re all 


AY ] ver 


rium 


does 


THE JOHNS HOPKINS HOSPITAL BULLETIN, MAY. 1923 PLATE XVII 


Fig . \ posterior view of a uterus with a cervical carcinoma Fig. 2. Normal stratified cervical epithelium 
The line A.A. indicates the direction in which blocks were cut in The layer of cells indicated by «a are the charac- 


order to study the extent of the process both antero-posteriorly and teristic “prickle or spinal cells” seen in normal 
superior-inferiorly. The lines /.B. indicate the direction and ap- epidermis from any situation As can be distinctly 
proximate depth of the blocks taken throughout the broad ligament seen, the cells are large, polyhedral, have a dis- 
regions in order to study the lateral progress of the neoplastic pro- tinct cell membrane, and a very pale eosin staining 
cess. (Modified after J. G. Clark.) cytoplasm At ’ the cells in the normal cervical 


epithelium neither resemble the cells at « not do 
they resemble the cells of the stratum germinati- 
vum. They are, so to speak, cells morphologically 
of an intermediate or fransitional type. The strat- 
um germinativum is not indicated here because it 
is not well brought out in this photomicrograph 


Fig. 3.—(Gyn. Path. No, 12125.) Spinal 
cell cancer with epithelial pearls. 


Fig. 4. (Gyn. Path. No. 12125.) \ high 
power of Figure 3, showing epithelial pearls 
ata. To the left of the epithelial pearis are 
seen typical spinal cells with well defined 
cell membrane, polyhedral outline, and large 
quantity of pale eosin staining cytoplasm 


| 
- 
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Fig. 5.—(Gyn. Path. No. 26737.) Spinal 


cell cancer without epithelial pearls. 


Path. No. 13370.) A 


inclosed 


(Gyn. 


high power picture of area 


in square in Figure 7, showing the cells 


characteristic of the transitional type 


of cancer. 
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Fig. 6. Path. No. 267537.) A hig 
picture of area inclosed in square in Fig 


(Gyn. 
power 
ure 5, showing typical spinal cells with a mitot 


figure at a. 


Fig. (Gyn. Path. No. 
132370.) Transitional and spinal 
cell cancer. The predominant 


cell type here is transitional. At 
a is an area of cancer where the 
cells are of the spinal cell type. 


Fig. 9.—(Gyn. Path. No 
22556.) Fat Spindle cell 
cancer showing the cells 
with their broad and elon- 


gated nuclei, closely placed 
and with little intervening 


Path, No. 
eosin-staining cytoplasm, 


cancer 


Fig. 10, (Gyn. 


22556.) Fat 


from the 
section shown in 


Spindle cell 
specimen as the 
This 


same 
Figure 9. 
photomicrograph shows even more 
distinctly the long, broad cells. 
At a are mitotic figures which do 
not appear distinct in this 


picture. 
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not, however, indicate the actual relation in this series 


of pregnancy and cancer which is noted elsewhere. 
Adeno-carcinoma of the Fundus Uteri was observed 
once in association with an epidermoid cancer of the 


cervix Which had not invaded the body of the uterus. 
The adeno-carcinoma of the fundus was a totally inde- 
pendent process separated from the cervical neoplasm by 
normal endometrium and myometrium. 

Myomata Uteri.—In 28 instances (9%) uterine my- 
omata Were associated with cervical carcinoma. In some 
of these they were small, single and only an incidental 
finding. In one case in which the cervical neoplasm had 
involved the corpus uteri rather extensively, a myoma 
was found showing detinite carcinomatious invasion. 
Uteri.—This condition exhaus- 
tively described by Cullen '® was observed in 8 instances. 


Adeno-myomata so 
In three of these eight cases the uteri contained myo- 
mata, some of Which in turn enclosed endometrial glands 
and interglandular stroma. <A diffuse adeno-myomatous 
condition of the myometrium (adeno-myoma uteri diffu- 
sum benignum) was unmistakable four times and in one 
specimen a diffuse adeno-myomatous tendency was ap- 
parent, the endometrial elements invading the myome- 
rium considerably beyond the limits seen in normal 


uteri. 
3. PALLOvIAN NSalpingitis was observed as a 
simple, chronic inflammatory process 68 times (22.2%). 
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In S cases one or both tubes were distended and filled 
with pus and in 2 cases there was a hydrosalpinx. 
Tuberculous salpingitis was observed in 2 cases, one 

of these patients who lived two years after operation hav- 
ing a concomitant tuberculous peritonitis. The other 
patient is living and well today, fourteen years after 
operation. 
Tubo-ovarian abscesses were observed in 3 cases, in 

all of which they had ruptured, causing a secondary 
peritonitis. One of these patients recovered, lived four 
years after operation, and then died of a recurrent adeno- 
carcinoma. 
tf. OvARIES.—Primary ovarian pathological conditions 
in this series were noteworthy by their absence. It 
should be stated, however, that we did not try to tabulate 
The 


only two detinite primary ovarian lesions observed were 


the presence of corpora lutea, follicular cysts, ete. 


one dermoid cyst and in one case bilateral ovarian papil 
lary cystadenomata. 
5. SYPHILIS.—NSince 


1912, the Wassermanun 


action on every patient’s blood serum became a routine 


when re- 
procedure, we have in this study 116 cases of cervical 
cancer (inoperable or operable) of which 8 (6.8%) had 
a positive Wassermann reaction. One of the luetics is 
living and well today, 9 years after an operation for 
carcinoma developing in a cervical stump. 


NOTE.—This paper will be concluded in the June Bulletin, 


QUANTITATIVE STUDIES WITH ARSPHENAMINE 


|, A COLORIMETRIC METHOD FOR THE ESTIMATION OF ARSPHENAMINE IN BLOOD 
AND TISSUES * 


By A. C. and J. B. Youmans 
(From the Department of Medicine, Johns Hopkins University) 


Our knowledge of the concentration, distribution, and 
excretion of arsphenamine depends on data calculated 
from arsenic determinations which have been made after 
Wet ashing the tissues and body fluids. The assumption 
that this arsenic was still in the form of the dioxy-dia- 
uind-arsenobenzol is not warranted, for it is well known 
that this substance is oxidized with considerable ease. 
Purthermore, the appearance of arsenic in a particular 
lissue is not the best evidence that arsphenamine was 
leposited there, for it is possible that the original mole- 
cule may have undergone considerable change elsewhere . 
in the body with the result that simpler products were 
liberated in the circulation to appear at some distant 
point, 

The earlier work on the arsenic content of various body 
fnids has been summarized by Myers,’ who examined the 
blood and spinal fluid in a number of cases where the 
(rug had been administered. More recently Clausen and 
Jeans* investigated the distribution and excretion of 


arsenic in children after the injection of arsphenamine. 
In all this work it is evident that a method which per- 
mits study of the fate of the remaining portion of the 
molecule would aid considerably in an understanding 
of the behavior of the substance in the body. 

Having in mind the use of some part of the arsphena- 
mine molecule other than the arsenic, we tried the qual 
itative test described by Abelin.* 
the fact that 
readily diazotized and linked with compounds of 
the work which 
mentioned it was obvious that any method to be of value 


This test makes use of 
the amino groups of arsphenamine are 
the 
has been 


dioxy-benzene series. From 


must be an extremely delicate one. The diazo reaction 
fulfilled this requirement, for a distinet color occurs 
with it 2,000,000. — It 
mained to be determined, however, whether other sub- 


in dilutions in excess of 1 in re- 
stances occurring in the tissues also gave the reaction 


 * Presented before the Johns Hopkins Hospital Medical Soci- 
ety, March 6, 1922. 


23 | 
ome 
| 
| 
l 


150 JOHNS HOPKINS HOSPITAL BULLETIN 


and whether the reaction was a quantitative one. Abelin 
found that normal urine gave negative tests. He antie. 
ipated the application of the reaction to a quantitative 
method but gave no suggestions as to its use in this con- 
nection. On testing these factors we were assured that 
the reaction was a dependable one. It became necessary 
then to find some deproteinizing agent which would 
neither interfere with the color reaction nor remove the 
drug with the coagulable matter. 

That the reaction is a quantitative one fairly indepen- 
dent of the concentrations of the reagents has been con- 
firmed by a number of experiments. Table 1 shows the 
results of one of these tests. The color develops promptly 
if sufficient alkali is used. It is bright red and is easily 
matched in the colorimeter. Of the various phenols 
which might be used, orcin is the least objectionable. 
Resorcin gives a color which is as brilliant as the one 
produced with orcin, but the former compound rapidly 
turns green in alkaline solution. Orcin is also subject to 
change in the presence of alkali, but the product is pink. 
With the concentrations of the reagent and alkali em- 
ployed in our work the increase in the intensity of the 
color is negligible. 

It has been found that the amount of acid, 0.5 ec. of 
one-tenth normal hydrochloric acid, and the amount of 
sodium nitrite, 0.5 ce. of a one per cent solution, have no 
effect on small quantities of normal blood and normal 
tissues; that is, the filtrates obtained after the material 
has received such treatment give no reaction on the ad- 
dition of the alkaline orcin. At times a slight vellow 
tint makes its appearance, but it cannot be confused with 
the bright red of the arsphenamine reaction. The above- 
mentioned amounts of acid and nitrive are quite suffici- 
ent promptly to diazotize arsphenamine which has been 
added to blood or portions of finely ground organs. 

Of the protein precipitants, trichloracetie acid has 
given the most reliable results, but it has been found 
necessary to add methyl alcohol with this reagent, since 
with trichloracetic acid alone, a certain amount, usu- 
ally about 20 per cent, of the arsphenamine is carried 
down with the precipitate. The methyl aleohol prevents 
materially the occlusion of the drug by the precipitate. 
If the nitrite solution has been added in excess, the alco- 
hol is distinctly disadvantageous, for the final color will 
not be the usual red but orange. To remedy this, mild 
oxidizing agents have been tried with the hope that the 
excess nitrite would be converted to nitrate. This pro- 
cedure has met with indifferent success. The preferable 
method is to control accurately the amount of sodium 
nitrite in the initial manipulation. 


MetuHop APPLIED TO WHOLE BLoop 


The following procedure has been found to yield trust- 
worthy results with arsphenamine-containing blood 
specimens obtained either by the addition of the drug in 
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vitro or by drawing blood from anmials or from map 
after intravenous injection. One cubic centimetre oj 
oxalated blood is placed in a 10 ce. volumetric flask op 
‘alibrated test-tube. Approximately 35 ce. of distille 
water are added to lake the blood. Next, 0.5 cc. each of 
one-tenth normal hydrochloric acid and one per cent go. 
dium nitrite are mixed with the laked blood. Cooling the 
mixture before the nitrite solution is added has always 
been recommended and is, without doubt, a matter ol 
importance when concentrated reagents are employed, [f 
the solutions are not actually chilled with ice, care shoul 
be exercised that they do not become warm at any time, 
The nitrite solution should have been freshly prepared, 
since the salt decomposes in aqueous solution. If the re 
agents are of sufficient strength a faint odor of nitrous 
acid can be detected coming from the mixture. The next 
step consists in the addition of 1 ce. of trichloracetic acid, 
20 per cent, and 1 or 2 cc. of methyl alcohol. The volume 
is now made up to LO ce. and the contents of the flask 
are thoroughly mixed. After a few minutes they are 
poured on a small filter. 

Of the clear filtrate 5 cc. are measured into another 
flask or calibrated tube.  Filtrates containing even a 
trace of hemoglobin must be discarded because of the 
error it will introduce. To the filtrate are added 2 ¢¢. 
of one-fourth normal sodium hydroxide and 0.5 ce. of 
0.05 per cent orcin. These last named reagents should 
always be used in the order mentioned, for the orecin, if 
added when the solution is still acid, will be attacked by 
the nitrous acid present, the result being a yellow color. 
If, however, the procedure has been carried out properly 
and arsphenamine was present in the blood, the red color 
will promptly develop. The tube can be filled to a def. 
inite volume in 10 minutes and compared with suitable 
standards made up, preferably, in normal blood and 
treated at the same time. 


MetHop ArpLiep To TIssuES 

Five-gram samples of the various organs are cut Up 
With scissors and placed in a small mortar. To this is 
added an amount of washed sand which has previously 
been found to displace 1 ce. of water. The material is 
now ground with a pestle until it is reduced to a pulp 
A few cubic centimeters of distilled water are used t 
facilitate the transfer of the material to an accurate 2 
ce. measuring cylinder. The mortar and pestle are both 
washed several times with small amounts of distilled 
water, care being exercised to keep the volume below lb 
ce. To the contents of the cylinder are added 1 cc. of ll 
per cent hydrochloric acid and 1 ee. of 2 per cent sodium 
nitrite. The mixture is shaken, and after 2 or 3 minutes 
the addition of 3 ce. of 20 per cent trichloracetic acid 
and 2 ce. of methyl alcohol is made. The solution is 
made up to 25 cc. and poured on the filter after standing 
but a few minutes. 
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A 12 ce. aliquot of the filtrate represents one-half of 
the tissue sample, since 1 ce. was made up by the sand. 
This amount of filtrate is placed in a measuring cylinder 
and mixed with sufficient one-fourth normal sodium hy- 
jroxide to alkalinize. Then 1 ce. of 0.05 per cent orcin is 
added and the volume made up to 20 cc. The amount of 
alkali for all organs and for the various conditions 
under Which they may be obtained cannot be stated deti- 
nitely. It is advisable, therefore, to determine’ the 
ymount on the unused portion of the filtrate. In making 
comparisons it is also advisable to control the standards 
made in aqueous solution with standards made with 
finely divided normal tissues, since the procedure is both 
a check on the activity of the reagents and on the yield 
after the precipitation of the proteins. 


SPINAL FLuIp AND BLoop PLASMA 

Both of these fluids can be treated without the use of a 
protein precipitant when they are totally free from hem- 
oglobin or red blood cells. The cloudiness resulting from 
the addition of the hydrochloric acid is dissipated by the 
subsequent alkalinization. Large quantities of these 
fluids can be used and the final dilutions can be made as 
small as is compatible with the determination. Thus, 
the delicacy of the method is greatly enhanced, a most 
desirable circumstance in dealing with the spinal fluid 
which rarely contains more than a trace of arsphena- 
mine, URINE 

Small quantities of urine give more accurate results 
than large ones. This is due to the fact that a large 
quantity of urine introduces a considerable amount of 
yellow color, which, despite the fact that the standard 
may have been made up with an equal quantity of normal 
urine, makes accurate approximation exceedingly dif- 
fieult. 

Since the completion of this work Autenrieth and 
Taege* have published a quantitative method for the 
estimation of arsphenamine in urine which is also based 
on the Abelin reaction. These workeres report that the 
rel color they obtain is not permanent. They, however, 
use the reagents in considerable excess, and, for this 
reason, find that the solutions undergo rapid alteration. 

DISCUSSION 

Although the diazo reaction employed by us is not 
given by substances normally occurring in the body 
fluids, at least under the conditions in which we employ 
the test, and is readily given by arsphenamine, neoar- 
sphenamine, and the silver sodium preparation, it is 
also of importance to know what decomposition products 
of these drugs also react. During the course of the work 
it was noted that old solutions, which in certain in- 
stances had been made several weeks before, gave re- 
actions with very little less intensity than fresh arsphen- 
amine. It is well known that such solutions undergo 
change with the formation of less complex radicles. By 


actual determination it was shown that oxy-amino 
phenyl-arsenoxide gave the test as readily as the mother 
substance. This compound has long been reputed to be 
the first oxidation produet. 

Table 2 is a summary of the results obtained in an 
animal experiment in which 
fluid, urine, and the various organs were analyzed by the 
method just described. The animal disodium 
arsphenamine in a dosage of 20 mgm. per kilo. The re- 
sults are presented as illustrative of the application of 
this method to experimental work. The concentration 
and distribution of arsphenamine will be diseussed in a 
subsequent communication. 


the blood, cerebrospinal 


received 


TABLE 1 
Arsphenamine used 1 mgm. 0.6 mgm. 0.1 mgm. 0.05 mgm. 
Final dilution 500 ce. 250 ec. 50 ee. 25 cc. 
Colorimetric reading 
against the 1 mgm. 40 mm. 39.4 mm. 40.2 mm. 40.5 mm. 
sample as standard 
—at 40 mm. 
Arsphenamine found 
—Milligrams 1.0 0.508 0.0995 0.0494 
TABLE 2 
Dog, male, weight 11.1 kilos— 
rim Disodium arsphenamine 20 mgm. per kilo. 
cisterna puncture, spinal fluid obtained. 
killed with chloroform, organs removed. 


Arsphenamine in the blood, 


Time after injection was completed. Milligrams per 100 ¢.c 


Organ Milligrams per 100 gm. 


6.0 mgm. per 100 ce. 
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A CLINICAL STUDY OF ECTOPIC PREGNANCY 


By Leo Brapy, M.D. 


(From the Department of Gynecology of the Johns Hopkins 
Hospital and University) 


Since 1883 when Lawson Tait was the first to operate 
on a case of ruptured tubal pregnancy, so much advance 
has been made in the study of the etiology, pathology, 
diagnosis and treatment of ectopic gestation that there 
seems to be very little left for future investigators to 
work out along these lines. Now that our knowledge of 
this subject has reached its present height it may, how- 
ever, be of interest to study a series of patients operated 
on during recent years and find out in how far the know- 
ledge gained has been helpful to the clinician and surgeon 
in the way of diagnosis and therapy. 

With this end in view we have studied carefully the 
cases of ectopic gestation which have come to operation 
during the last five years at the Johns Hopkins Hospital 
in the gynecological clinic, with the object of determining 
in what percentage the text-book symptoms and = signs 
have been found, and of judging the results of operative 
interference. During the years 1917 to 1922 there were 
fifty operations performed. This work was done by 
thirteen different surgeons, the five senior members of 
the staff and the eight men who during those years in 
turn held the position of resident gynecologist. 

The average age of the women in this series was 26 
years. The two oldest were 39 and 58, the two youngest 
17 and 19. There were 33 white, and 17 colored women. 
As only one colored patient is admitted to the hospital 
to three white, it is evident that ectopic gestation occur 
red somewhat more frequently among the negroes. 

Two women only had been operated on previously. It 
is of interest that in both patients the previous operation 
had also been for ectopic pregnancy. In one instance 
there had been an elapse of thirteen years between the 
two pregnancies, in the other of only two. Many ob- 
servers have noted that women who have had an ectopic 
pregnancy on one side not infrequently in later years 
have one on the other side. 

In six patients only out of the fifty did the ectopic 
pregnancy represent their first conception. This is in 
accordance with what is usually taught. The average 
number of normal pregnancies before the occurrence of 
the ectopic gestation in our series was two or three, al- 
though one woman had had eleven and another ten nor- 
mal children before being admitted to the hospital with a 
ruptured tubal pregnaney. The average length of time in 
our series since the last normal pregnaney was three and 
a half years. In two women no conception had occurred 
for ten vears and in two others ectopic gestations had 
taken place while they were nursing babies only three 


months old. 


In only seven (14 per cent) of our cases do we fee 
certain that there had been a previous pelvic infection, 
although it is rather difficult to judge of this fact from 
records, especially those taken on patients critically jl] 

In 24 out of the 50 cases there was a history of missed 
menstrual periods, usually one or two. Three was the 
largest number missed. Irregular menstrual bleeding 
had been present in 37 women, absent in 13. The dur 
ation of the metrorrhagia varied from a few days to five 
months, the average being one month. 

There was a history of pain in all the cases except two 
In 58 the pain was severe, in ten slight. Fainting occur. 
red only three times, twice in cases of tubal rupture, once 
in a case of tubal abortion. Vomiting is recorded nine 
times, that is, in IS“ of the cases, a higher percentage 
than is believed to be usual. 

The average temperature was 994° F. Nineteen pa- 
tients, or over one in three, had temperatures above 99°, 
six had 101° and above. There were no instances of a 
temperature below 98°. The average pulse rate was 104. 
Sixty-six per cent of the patients had pulse rates above 
90°. On admission the pulse rate of one women was 
counted 150, that of two others 140, that of six others 
120. A striking change in respiratory rate occurred only 
once. In this instance a woman in profound shock on 
admission was breathing only six times to the minute. 

The leucocyte count averaged 11,000. In sixteen in- 
stances the count was above 10,000. The highest counts 
recorded are 25,000, 24,000 and 20,000. The average hem: 
oglobin content was 61%. In fourteen the figure was 
below 50, in seven below 40, in three below 30 (28, 27 and 
24%). In nine instances the blood pressure was below 
110. The low readings were 85 systolic over 50 diastolic 
and 75 systolic over 55 diastolic. 

The general condition was noted as good in 15 cases, 
fair in 18, poor in 5, and in 3 critical. In the other his 
tories there was no record found on this point, so pre 
sumably the women were in good or at least fair condi 
tion. Examination of the breasts showed secretion pres 
ent in eight instances. Two of these women had never 
been pregnant before and in their cases this finding was 
of real diagnostic help. A considerable percentage 0! 
women who have borne children continue to have secre 
tion in the breasts for a number of years afterwards, * 
this finding in the other six women was of less signifi 
cance. The abdomen in nine instances was distended. 
Tenderness was present in 42 out of 50 cases, but muscle 
spasm in only 9. Percussion revealed shifting dullness in 
the flanks four times. In no instance was bluish discol 
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oration of the umbilicus noted.*  Bluish discoloration of 
the umbilicus as a diagnostic sign where ruptured extra- 
yterine pregnancy exists was first described in 1918 by 
Dr. Thomas S. Cullen.’ Since that time several writers 
have noted it and found it a great aid in reaching a 
diagnosis. 

Vaginal bleeding was present at the time of examina- 
The cervix was normal in 
Enlargement of the 


tion in twenty-seven women. 
thirty-eight, soft in eighteen cases. 
fundus was noted in only five of the women, a pelvie mass 
was palpated in forty-four cases, but blood crepitus was 
Pelvic tenderness was present 
In thirty it was mod- 


made out only five times. 
in all except seven of our women. 
erate, in thirteen intense. 

After all, the real test of the value of the above signs 
and symptoms of ectopic pregnancy is found in the per- 
centage of correct diagnoses. In thirty-six out of the 
fifty women (72%) operated on during five vears at the 
Johns Hopkins Hospital by the gynecological staff the 
correct diagnosis was made. 

The thoroughness of the work performed and not the 
speed with which it is done affords the real criteria by 
which surgery should be judged, and yet in many oper- 
ations for ectopic gestation speed is not merely an asset 
for the surgeon, it is a necessity. Since the majority of 
our patients were in good condition when operated on, 
in not a few cases other conditions besides the ectopic 
preguaney were remedied, so that the average recorded 
operative time would mean nothing. It is perhaps of 
some interest, however, to know that in twenty-five cases 
the entire operation lasted forty minutes or less, in 
twelve half an hour, and that in two cases the time be- 
tween the making of the incision and tying of the last 
knot was twenty minutes. 

At operation the pregnancy was found to have been on 
the right side, in 27; and on the left, in 23 other instances. 
There were nine instances of unruptured tubal pregnancy 
and twenty each of tubal rupture and tubal abortion. In 
ost of the series reported tubal abortion has been found 
fo occur more frequently than tubal rupture. The fif- 
tieth case, which is missing from the above figures, is one 
of special interest and one which we shall mention in 
some detail. 

Gyn. 26907—The patient, aged 25, was admitted May 31, 1921, 
complaining of pain in the right side and back. She had been 
married eight vears and had had one child, at that time two 
years old. When she entered the hospital she had missed one 


*Jackson has suggested placing the patient in a dark room 
and directing a strong light toward the umbilicus as a means of 
femonstrating Cullen’s sign in a larger percentage of cases. 
Undoubtedly this suggestion will frequently be of help. As some 
Writers have pointed out, this sign is really not specifically 
one of ruptured ectopic pregnancy, but merely of intra-abdom- 
inal hemorrhage. Nevertheless, in the large majority of in- 
Siances abdominal hemorrhage in young women is due to 
ruptured tubal pregnancy. 


operation from the uterine cornu which necessitated sur 


operation on twelve patients. 


out. In the other instances the transfusion was given 
after the operation. 
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menstrual period. There was no history of irregular bleeding. 
For three weeks there had been pain in the right lower quad- 
rant of the abdomen. With the patient under ether Dr. Kelly 
found that the fundus of the uterus blended with a large mass 
which occupied the right half of the pelvis and was the size of 
a three months’ pregnancy. A diagnosis of extra-uterine preg- 
nancy was made. At operation he found a pregnancy, 12 by 7 
cem., occupying the cornu and right half of the uterus. The left 
half of the uterus was not enlarged. Both tubes and ovaries were 
normal. Dr. Kelly diagnosed the condition as an apical preg- 
nancy and deliberated considerably before he determined what 
he should do. He stated that he had seen only two such cases 
before and that both these patients had gone to term without any 
interference and been delivered by normal procedures. He then 
simply closed the abdomen. The other day the patient showed 
me the baby whose delivery, she stated, had been accompanied 
with no difficulty. 

The tube and ovary were removed together in thirty, 
the tube only in nineteen cases. In the case of apical 
pregnancy, as has been said, the only operation was an 
exploratory laparotomy. In several cases hysterectom- 
ies and appendectomies were done because of conditions 
found at operation associated with the ectopic gestation. 
The operative procedure of Dr. Cullen * in one case is of 
special interest and has already been fully reported by 
Dr. N. Shaw.* 

Before admission to the hospital the patient had had a pre- 
vious operation at which time the right tube and ovary had been 
removed. On opening the abdomen a cornual pregnancy was 
found on the left side, and Dr. Cullen resected the left cornu. 
Knowing that the patient was very desirous of having children 
he implanted the distal half of the left Fallopian tube into the 
uterus. Eight months after the operation the patient became 
pregnant but miscarried at the seventh month, on account of a 
placenta praevia. Fourteen months after this miscarriage she 
gave birth to a full term child. 

The convalescence in 40 cases was uneventful, in 10 
Abdominal distention occurred six times, pro- 
One of the fifty incisions 


stormy. 
longed vomiting five times. 
became infected, but the infection cleared up in a short 
One patient 


time. Bronchopneumonia occurred twice. 


had a post-operative hemorrhage on the second day after 


gical interference to control the bleeding. 

Twelve infusions and seven transfusions were given. 
As a rule, the infusions were not started before the op- 
eration because it was thought that raising the blood 
pressure would promote further bleeding into the abdo- 
minal cavity. Stimulating drugs were used after the 
One woman on admission 
was in such a serious condition that a transfusion was 
necessary before surgical interference could be carried 


In only one instance did a severe 
reaction occur after the transfusion, although most of the 
women had a chill and a moderate rise in temperature. 

We have divided our cases into three groups, those of 
tubal abortion, those of tubal rupture and those of un- 
ruptured tubal pregnancy, and have made a compara- 
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tive study of the occurrence of the symptoms and signs 
of ectopic pregnancy in these groups. The rare case of 
apical pregnancy is not included. 

There was no difference in the number of periods missed 
before operation, or in the duration of irregular bleed- 
ing in the three classes, and pain was equally constant 
throughout. In the women with unruptured ectopic preg: 
nancy, fainting did not oceur, nor do we find in the record 
of that group any instances of temperature elevations or 
increased pulse rate. Although it is usually stated that 
the cases showing greater shock are those of tubal rup- 
ture rather than those of tubal abortion, a very rapid 
pulse rate with a low blood pressure was noted on ad- 
mission with about equal frequeney in the two groups. 
The higher leucocyte counts are all found in the two 
classes of ruptured tubal pregnaney and are of equal 
frequency in tubal abortions and tubal ruptures. 

The following table gives the comparative hemoglobin 
findings in the three groups: 

Unruptured 
tubal 


pregnancy * 
10 cases 


Tubal 
rupture 
20 cases 


Tubal 
abortion 
20 cases 


Average haemoglobin 


reading 56% 70% 
No, of patients with 
haemoglobin below 50 6 7 0 
No, of patients with 
haemoglobin below 40 4 2 0 


No, of patients with 
haemoglobin below 30 5 (28%, 25%, 24%) 1 (27%) 0 

* The case of apical pregnancy is here included, 

As has been said, all of our patients except two (both 
women With unruptured tubal pregnancies) showed ab- 
dominal tenderness, but distention, dullness in the flanks 
and muscle spasm were present in only a small percent- 
age and never when the pregnancy was unruptured. 

Only when blood crepitus was felt did the pelvic exam. 
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ination help much in determining whether the pregnaney 
had or had not ruptured. The abdominal examination, 
general condition of the patient and history were of 
much greater aid in making this decision. 

Our diagnosis of extra-uterine pregnancy was correct 
in 72 per cent of the fifty cases taken altogether. In the 
tubal abortions and rupture cases the figure was T5, in 
the unruptured 60 per cent. 

All of these patients operated upon for extra-uterine 
pregnancy during the last five years made a complete 
recovery. On going back to our earlier records we found 
that in February 1913 a patient was operated on for a 
ruptured extra-uterine pregnancy. The sac contained a 
badly macerated foetus and 100 cc. of very foul pus. Al 
though abdominal and pelvic drainages were both used, 
the patient succumbed to general peritonitis. Between 
February 1913 and September 1922, there have been sey. 
enty-one consecutive successful operations. 

In conclusion | wish to extend my thanks to Dr, 
Thomas 8S. Cullen, the chief of the gynecological depart 
ment, for the interest he has taken in the preparation 
of this report. 
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CONCERNING THE ANTISEPTIC ACTION OF SOME BENZYL 
COMPOUNDS 


By Davin L. Macur and Justina H. 


(From the Pharmacological Laboratory and The Brady Urological 
Institute, Johns Hopkins University) 


INTRODUCTION 

Nearly five years ago Macht first announced his discov- 
ery of the local anesthetic properties of benzyl alcohol.’ 
Not long after he published his studies concerning the anti- 
spasmodic properties of some benzyl esters * and a little 
later described the pharmacological effects of benzalde- 
hyde, which was proved to exhibit both the local anesthetic 
and antiseptic properties shown by benzyl alcohol and 


benzyl esters respectively... Soon after the publication of 


the study on benzyl alcohol as a local anesthetic Macht 
and Nelson pointed out an additional interesting prop- 
erty possessed by this drug, namely, its antiseptic action.‘ 


This property of benzyl aleohol was further studied and 
corroborated by Macht, Schwartz and Satani in connec 
tion with a comparative study of the antiseptic properties 
of some local anesthetics.’ In view of the fact that since 
the publication of the above papers various benzyl con- 
pounds have come to be extensively used therapeutically, 
it was deemed desirable to inquire whether the various 
esters as well as benzaldehyde are also antiseptic or gern 
icidal as benzyl aleohol had been found to be. Accord: 
ingly, the present research was undertaken. 

In this investigation a bacteriological study of the fol- 
lowing substances was made: benzyl alcohol, benzalde- 
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TABLE I. 


1 Minute Exposure 1 Hour Exposure 3 Hours’ Exposure 5 Hours’ Exposure 
DRUG Dilution Number of | % of Number of % of Number of % of Number of % of 
= 
Benzaldehyde 1:10 0 0 0 0 0 | 0 0 0 
Benzaldehyde 1:10 0 0 0 0 0 0 0 0 
Benzaldehyde 1:100 368,145 | 100 250 = 0.067 0 0 0 0 
Benzyl acetate 1:10 336,330 |} 100 0 0 0 0 
12100 1,181,815 | 100 63,630 5.392 150 | 0.012 0 0 

Benzyl alcohol 1:10 0 0 0 | 0 0 0 0 
Benzyl alcohol 1:10 0 0 0 0 0 0 0 0 
Benzyl alcohol 1:100 409,050 | 100 268,155 | 65.555 14,850 | 3.630 0 0 
Benzyl benzoate | Not diluted] 527,220 | 100 18,180 | 3.448 0 0 0 0 
Benzyl benzoate 1:2 427,230 | 100 96,355 | 22.553 18,270 | 4.276 0 0 
Benzyl benzoate 1:10 449,955 | 100 aa — — “ 185 
Tincture of Benzoin 1:2 0 0 0 — 
Tincture of Benzoin 1:2 0 0 0 | 0 0 0 0 0 
Tincture of Benzoin 1:10 2,272 | 100 0 | 0 0 | 0 0 0 
Tincture of Benzoin 1:100 390,870 100 0 0 0 0 0 0 
Balsam of Peru Not diluted 0 | 0 0 aa 0 an) 0 0 
Balsam of Peru Not diluted 0 0 0 0 0 0 0 0 
Balsam of Peru 1:10 145,440 | 31,815 | 21.875 0 0 0 0 
Balsam of Peru 1:100 527,220 | 128,625 | 24.396 44,540 | 8.637 80 0.015 
Oil of Cajuput 1:2 73,629 | 100 0 0 0 0 0 0 
Oil of Cajuput 1:10 1,408,950 | 100 22,725 1.612 500 0.035 0 
Oil of Cajuput 1:100 427,230 | 100 —_— sae 10,000 2.340 
0.875% NaCl control 2,363,635 | 100 4,363,630 | 184.615 |}1,363,635 | 57.694 127,260 5.384 
Cotton-seed Oil control 136,350) 100 145,440 | 100.666— 30,910 | 22.669 25,450 18.665 
10% Ethyl alcohol control 736,290 | 100 49,050 6.661 150 | 0.002 0 8 


hyde, benzyl benzoate, benzyl acetate and a number of 
natural pharmacological compounds containing benzyl 
bodies such as benzoin, balsam of Peru, balsam of tolu 
and a number of others. 
or Stupy 

In the work of Macht, Schwartz and Satani, three dif- 
ferent inethods for testing the antiseptic action were em- 
ployed, the most important of which was the introduc- 
tion of bacterial cultures into solutions of the drugs in 
different concentrations and the replanting of the same 
organisms after centrifugalization and washing on agar 
media. In the present work a different method was em- 
ploved, inasmuch as none of the substances studied were 
very soluble in water but were freely soluble in oils. Dilu- 
tions of the drugs were made with sterile cottonseed oil. 
The procedure employed was briefly as follows: Two cubic 
centimeters of the test dilution of the drug to be exam- 
ined were placed in a test-tube and inoculated with one 
loopful of a 24-hour broth culture of staphylococeus pyo- 
genes aureus, which had been filtered through glass wool 
fo remove clumps of organisms. After careful shaking 
for one minute, two agar plates were made, each contain- 
ing 0.1 ce. of the drug-organisms mixture removed by 
iheans of a capillary pipette attached to a tuberculin 
syringe. In addition two parallel series of dilutions were 
ade with sterile salt solution and from these dilutions 


agar plates were also made. The tests were done at room 
temperature, averaging 30° ©. After 48 hours’ incubation 
at 37.5° C. the most suitable plates for counting were 
selected, the average number of colonies from the plates 
of the same dilution in the parallel series was determined, 
and the corresponding number of bacteria per cubic cen- 
timetre was calculated. 

The results obtained are summarized in Table I. The 
table gives the results obtained with benzaldehyde, benzyl 
acetate, benzyl alcohol, benzyl benzoate, tincture of ben- 
zoin, balsam of Peru and oil of cajuput. The oil of ca- 
juput was selected as representative of a number of vola- 
tile oils occurring in nature which have been found to con- 
tain benzyl derivatives. As check controls for the tincture 
of benzoin, experiments were also made with 10 per cent 
ethyl alcohol. Other controls were made with cottonseed 
oil and with normal saline solution. In this table are 
indicated the concentration or dilution of the drugs used, 
the number of organisms surviving after several periods 
of exposure to the drugs, and also the percentage of such 
organisms after comparison with the original cultures. 

REsuLTs 

From an examination of the table it will be noted that 
benzyl alcohol even when diluted with oil exhibits defin- 
ite antiseptic properties, thus confirming the results pre- 
viously obtained. A dilution of benzyl alcohol 1:10 was 
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sufficient to kill the organisms after exposure of one min- 
ute. Dilutions with oil 1:100 gave no growth after expo 
sure of the bacteria for five hours, 

Benzaldehyde in dilution of 1:10 was also germicidal on 
exposure for one minute and in dilution of 1:100 proved 
to be even more effective than that of benzyl alcohol, in- 
asmuch as after one hour’s exposure only a small number 
of colonies developed and after three hours there was 
complete inhibition of growth. 

Even benzyl benzoate and benzyl acetate exhibited some 
antiseptie etfeets, as may be seen from the table. Benzy! 
acetate diluted (1:10) gave no growth after one hour's 
exposure and a markedly reduced number of organisms 
even With a dilution of 1:100.) Benzyl benzoate undiluted 
killed all of the organisms after three hours’ exposure and 
showed slight germicidal properties in dilutions of from 
1:10. 

The galenical preparations of benzoin and also balsam 
of Peru likewise exhibited some antiseptic effect. Tine 
ture of benzoin even in dilution of 1:100 inhibited growth 
of organisms after an exposure of one hour. Similar 
properties, though to a lesser degree, were shown by oil 
of cajuput. 


COMMENT 


The obvious source of error in the above experiments is 
the fact that drug-organism mixtures were for the most 
part emulsions so that the evenness of the mixture was 
subject to some variation in spite of careful mixing. For 
this reason the results obtained should be considered only 
as indications of the relative value of the drugs in ques- 
tion under nearly the same conditions as was experi- 
mentally possible. Nevertheless, they are striking and 
certainly speak for a definite germicidal and antiseptic 
effect in the case of every one of the compounds examined. 
This peculiar property of the various benzyl compounds is 
not only of scientific interest but also of practical value. 
Thus, for instance, tincture of benzoin has been empir- 
ically employed in the form of inhalations for the treat 
ment of sore throat. The beneficial results following such 
a practice are not to be ascribed altogether to the effects 
of the moist heat applied in the form of steam, but may 
very well be partly explained by the antiseptic properties 


—. 


of benzaldehyde. In addition to this, as has been showy 
by Macht elsewhere,® the local anesthetic effects of hep. 
zildehyde probably also play a réle in this connection, 
Such an employment of benzoin could be improved upon 
by the fortification of the benzoin tincture with smal] 
amounts of benzaldehyde, or still better of benzyl alcohol, 
Again, tineture of benzoin has been long employed empir. 
ically as an ingredient of various lotions and skin prepar 
ations. Such preparations aside from being agreeably 
perfumed by the drug are probably beneficial therapeu 
tieally by virtue of the antiseptic properties of benzal 
dehyde described above and also by virtue of the loeal 
anesthetic properties of benzaldehyde, described by one 
of the authors elsewhere. 

In view of the above, the antiseptic properties of bal 
sam of Peru probably offer a rational explanation of the 
efficient results obtained with this drug in dermatologica| 
practise as a parasiticide in such conditions as scabies, 
and others. 

One of the authors has already called attention to the 
sedative action of benzyl benzoate and other benzyl] esters 
in certain intestinal conditions such as diarrheas and 
dvsenteries. It has been noted by Haughtwout, Lantin 
and Asuzano in Manila that benzyl benzoate was quite 
beneficial in the treatment of both ameebie and bacillary 
dysentery... This beneficial action may be due not only 
to the antispasmodic properties of the drug but also to its 
antiseptic action. Perhaps the presence of benzyl alcohol 
in oil of cajuput may explain in the same way the use 
of that oil in diarrheas and other intestinal conditions. 

Inasmuch as tincture of benzoin is extensively employed 
in laryngological practise for inhalation, ete.. it) was 
interesting to compare its efficiency as an antiseptic with 
that of some other drugs employed for this purpose by 
the clinician. A bacteriological examination was there- 
fore made of solutions of guaicol and menthol in oil, 
These drugs are among the most commonly employed by 
larvngologists. The results obtained are shown in Table 
~. It will be noted that neither guaicol nor menthol solu: 
tions in albolene alone nor in mixtures of the two together 
in cottonseed oil exhibited any such germicidal and anti: 
septic effects as benzyl alcohol, tineture of benzoin or 
benzaldehyde did. The latter would therefore be expected 
to be more efficient as therapeutic agents in this respect. 


TABLE II. 
Minute Exposure) Hour Exponure 3 Hours’ Exposure 3 Hours’ Exposure 
DRUG Dilution Number of | Number of Number of 

Guaiacolin albolene 1:100 | 157,000 100 44,000 28.025 27,000 17.197 2,050 1.305 
Mentholin albolene 1:100 38,500 100 5,000 12.987 38,500 100 76,000 197.402 
Menthol and Guaiacolin 1:100 | 
cotton-seed alcohol Both . || 3,000,000 100 2,150,000 71.666 250,000 8.333 16,000 0.533 
\lbolene control | 59,000 100 15,000 25.423 67,500 114.406 67,500 114.406— 
Cotton-seed Oil control | 136,350 100 145,440 106.666 30,910 22.669 25,450 ? 78.665. 
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CONCLUSIONS 

1. A bacteriological study of the effect of various benzy] 
compounds was made on Staphylococcus aureus. 

» It was found that all of these exhibit more or less a 
wermicidal and antiseptic effect; benzyl alcohol and ben- 
raldehyde being the most potent in this respect. 


3. This property of the benzyl compounds throws light 


on certain successful empirical usages of a number of 


drugs. 
4, The antiseptic power of benzaldehyde and benzyl 
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alcohol is much more powerful than that of some other 
drugs employed as throat antiseptics. 
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THE BLOOD PICTURE OF UNCOMPLICATED PELLAGRA 
WITH A REVIEW OF THE LITERATURE 


By Joun G. Huck, M.D. 


(From the Biological Division of the Medical Clinic 
of the Johns Hopkins University and Hospital) 


The rather extensive literature on the blood picture in 
pellagra is characterized by a lack of agreement on sev- 
eral points. 

First, opinion varies as to the grade of anemia. 
Wood Hillman,’ Young,’ G. Fratini® and Grig- 
oreseu, and I. Galeseseu ® record a mild grade of secon- 
Agostini,” D’Ancona and Randi,’ 


dary anemia. 
Lombrose,'® Galesesco and Slatineano,'' Lavinder,'* Cas- 
tellani and Chalmers,'®  E. Mai,'* Hyde’? Roberts,’® 

Young, G. Fratini, M. Fiorini, and G, Gavini,'? and Man- 
von found a moderate grade of secondary anemia. A 
nore marked grade of secondary anemia has been ob 
served by Bardin,’® Babes and Sion? and Fiorini and 
Gavani. Normal hemoglobin and erythrocytic counts 
were noted by Hillman, Young, Fratini and = Daspit.*' 
Lavinder, Roberts and Lavinder, and Babcock ** refer to 
the anemia of pellagra as suggestive of the chlorotic 
type. FE. Mai, Fiorini, and Gavini and Giannini ** state 
that in severe cases the anwmia is marked. 

Opinions vary also as to the white blood cells in this 
Carletti, Sepilli, Bardin, Fiorini and Gavini, 
Daniels and Newham ** found no change in the leuco- 
cyte count. Daspit and E. Mai find a decrease in the 
white count, but E. Mai notes a decrease only in severe 


disease. 


(USES, 

Then other investigators, such as Fratini, Lavinder, 
Wood, Hillman, Lavinder and Babcock, Young, and G. 
Fratini state that the white blood cells may be either 
iormal or inereased in number, and according to Gian- 
nhini “the white count shows a leucoeytosis in all cases 
ranging from 10,000 to 24,000 per cubic millimeter.” The 
investigators can also be put into three groups according 
fo their findings from the differential counts. In the 
first are grouped those that found an increase in the 
eosinophil cells, such as Fratini, Masini.?® Carletti, and 


Fiorini and Gavini. In the second group are those in- 


vestigators who find an increase in the L. Mone. and 
Trans. cells, such as Carletti, Galesescu and Slatineano, 
°° Grigorescu and Galesescu, Lavinder and Bab 
In the third 


group are those who found an increase in the lymphoid 


Sambon, 
cock, Castellani and Chalmers, and E. Mai. 


cells, such as L. Peserico?? Wood, Daniels and Newham, 
Hillman, Fiorini and Gavini, Bardin, Daspit, Roberts, 
Low,** Hyde, Young, and Giannini. 

M. V. Masini, who studied principally the eosinophilic 
cells in the blood, draws the following conclusions from 
the study of 77 cases: “There is a decided eosinophilia 
which is contrary to what is found in many infectious 
diseases. This eosinophilia occurs in eveles correspond. 
ing with the increase or diminution of the pellagra-genous 
toxines,—that is, ‘the more pronounced the toxemia, the 


greater the eosinophilia.’ He suggests that this con 
stant eosinophilia may prove at times a valuable aid in 
early or differential diagnosis. 

G. Fratini studied the blood in 34 cases of both acute 
and chronic stages of pellagra, and states that the “leu 
cocytic formula was always found to be changed quanti 
tatively; especially frequent was eosinophilia: i.c., the 
presence of large cells laden with granules staining a 
bright red with orange, and with fuchsin, granules which 
issue from the cells when the fresh blood is pressed be 
tween two glasses before staining. It is known that such 
cells are indicative of inflammatory imitative alterations 
of the epithelia investing the mucoswe, and also the glan 
dular epithelia of the intestines, so that they are fre 
quent in helminthiasis, in’ cases of echinococcosis of 
the liver, in bronchial asthma, gonorrhea, ankylostomi 
asis, infection by Taenia solium, and Bothriocephalus. It 
is probable, therefore, that the eosinophilia of pellag- 
rins, as high as 6%, may be related with the alterations 
of the intestinal epithelium, so frequent and character- 
istic in pellagra victims.” 
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[In a study of 26 cases of pellagra without any intes- 
tinal infection or blistering erythema M. Fiorini and G. 
Giavini observed: (1) The pellagragenie virus in the ma- 
jority of cases changes the hemoglobin content of the 
blood, reducing it by as much as one-third of the normal 
value. (2) With equal frequeney it alters also the mor- 
phological constitution of the blood, producing a marked 
diminution of the erythroeytes. (3) In exceptional cases 
it modifies to a marked degree the diamerer of the red 
corpuscles and introduces into the cireulation erythro- 
cytes of embryonic form, while no elements tending to 
show a perversion of the eytogenic function of the bone 
marrow are noted. (4) The pellagragenie virus does not 
produce leukocytosis nor does it markedly alter the cor- 
puseular ratio; (5) On the other hand, it modifies the 
digestive leukocytes, almost completely abolishing them. 
(6) It produces a typical mononucleosis (large and small 
lymphocytes). (7) [It produces a decided eosinophilia. 

L. Péserico studied the blood in 13 patients in an asy- 
lum. They were old, or on the threshold of old age. 
He comes to the following conclusion as regards the mor- 
phology of the blood:—*(1) The neutrophils varied be 
tween 53.7% and 67.4%, and consisted mostly of cells 
nuclei. (2) The number of lymphocytes 
Concerning the 
large and the 
transition forms, (the béte noire of hematology, as says 
Pappenheim) [ shall make no comments. (4) Finally, | 
must say that not infrequently, in faet in from 15% to 
24% of the cases, | have found that several neutrophils 


with 2, 3 or 4 
was always greater than normal. (5) 


mononuclear non-granular leucocytes, 


in the same preparation, often in the same microscopic 
field, showed the protoplasm stained differently from 
that of the others. In these cells the color approached 
the eosinophil color, but there were not the true granu- 
lations of the eosinophils, and the color did not attain 
the intensity of shade which is observed in these leuco- 
Then the author goes on to ask these questions: 
“Are all these observed facts constant? What value have 
Has the constitution 
of individuals a Are 
equal alterations in the blood at the beginning of the 


cytes.” 
they, or can they have any value? 


direct influence on them? there 


(disease? Can they have a diagnostie value? 


Two investigators working together, Galesesca and 
Slatineano, who examined the blood in 31 cases, reported 
a constant diminution in the number of red blood cells 
to 90% hemoglobin (von Fleischl) ; also 
In the dif- 


ferential formula they found a constant large ‘mononu- 


and from T0% 
a slight increase in the number of leucocytes. 


cleosis from which no deductions could be drawn as to the 
etiology. 

Lavinder, in his article, gives a review of the literature 
His patients 
were mostly negro women in the advanced stages with 


and reports the blood findings in 24 cases. 


many secondary nervous changes. Many of the patients 
had been receiving arsenic in some form. This author re- 


ports, “a reduction in red blood cells and hemoglobjy 
The color lost would seem to be proportionately greate 
than the red cells lost (chlorotic type of anaemia). Ther 
was a great variation in the number of leucocytes with gy 
occasional decided leucocytosis not clinically explicable 
by complications or otherwise. The differential cony 
showed a relative increase in large mononuclears with 
an absence of eosinophilia, except in cases with suc 
complications as round worms or hookworms.” 


Castellani and Chalmers report the blood picture of 
pellagra as showing “a reduction in the red blood cells 
with a proportional reduction in hemoglobin. In form 
the red blood cells are normal, but microcytes, and mor 
rarely megalocytes, may be found; usually there is only 
a slight lencocytosis in uncomplicated cases, but there js 
generally a distinct monunucleosis; when the polymor. 
phonuclear cells are increased, it would appear to indi 
cate always a complication.” 

Daspit reports the blood findings in 20 cases of pel 
lagra in the insane, as follows: “The blood picture js 
fairly constant and deviates but little from the normal. 
There is a slight falling off in the total leucocytes and 4 
relative lymphocytosis, which is more marked in the 
small mononuclears. The hemoglobin is consistently 
good and the red blood count shows nothing abnormal. 
These findings may be said to be comparatively negative 
and to offer nothing of value from a diagnostic stand. 
point.” 


Bardin analyzed the blood in 14 cases of pellagra. In 
this investigation he excluded wherever possible patients 
suffering from tuberculosis, and those having intestinal 
Moreover, the blood examinations were made as 
the  pellagra 


worms. 
far as possible during the periods when 
symptoms were at their height; that is te say, when there 
were marked diarrhoa, skin lesions and stomatitis. He 
reports “a reduction in the number of red blood cells and 
a diminution in the percentage of hemoglobin with but 
There is a variable re 
duction in the polymorphonuclear cells and a diminu 
tion in the polymorphonuclear-eosinophil cells, while the 
lymphoid elements are increased, both large and small 
lymphocytes. The transitional cells are reduced.” The 
author further states that these cases are presented with 


little change in the leucocytes. 


some reluctance, because they are rather at variance with 
the results secured by other observers. 

Lavinder and Babcock state, from a review of the lit 
erature and from their own work: “Secondary anemia is 
a frequent, though not a constant condition, in pellagra. 
Leucocytosis is not often seen and is probably not a 
phenomenon of the uncomplicated disease; conclusions 
from differential leucocyte counts at present are uncer 
tain, but there is probably a relatively large mononuclear 
increase, and no protozoal parasites have yet been found 
in the blood.” 
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slobin CHART 1 
Tres . 
eater PELLAGRA AT HEIGHT OF ILLNESS 
There 
‘ith an Myeto. 
li bl | Nucl Ba & xe | cytes 
count } as = = = | => eee 
Such 1) 4/20/21 M. |40)80% 14,576/0.8 None seen|None seen 6,000)57.3] 0.33] 0 |0.66]33.6]3.0 Normal 4/20/21 taken every Blood W.R. neg. Gum 
| | | 7 | | day until 4/24/21. smear neg. for V 
9/24/21 80% |}4,320/0.9 None seen|None seen 6,600/60.3! 0.66 31.6) Normal Negative for ova or smear for 
| | parasites, A. 
re ( §/ 3/21. M. 80% 1,.160/0.8 None seen| None seen 8,600/54.3|} 0.33/1.66)1 35.3/2.3 15.0 Normal 5/3/21 taken every W.R. neg. Gum 
of | Pe | day until 5/7/21, smear neg. for A. 
lls 1 5/ 7/21 * 185% 4,480/0.8 None seen|None seen 9,000/50.6) 1. volo. 33 38.0/4.0 0 Normal Negative for ova or smear for 
Ceuls | parasites, A. Urine neg. 
f 3) 5/10/21 85° 15,120)0.8 None None seen 8,000/47.3) 0 Normal 5/10/21 exam. every ‘Blood Gum 
orm day until 5/14/21, smear neg. for A. 
I 5/14/21 85% |5,024]/0.8 None seen|None seen 8,600/49.3} 1.00) 0 | 0 |0/0/0/0) 0 Normal Negative for ova or) Throat smear for 
yon | parasites, A. Urine neg. 
only | 6/ 1/21 M. 80% |4,576/0.8 None seen|None seen 7,200/59.3! 0.33) 0 |1.0 0 Normal 6/1/21 exam. every Blood W.R. neg. Gum 
day until 6/5/21, smear neg. for 
ere 6/ 5/21 83% |}4,320/0.9 None seen|None seen 8,000/56.6) 1.00] 0 0 Normal Negative for ova or smear for 
he | | parasites, A. Urine neg. 
VI L. | 6/ 3/21 M. None seen 8,200/51.6! 1.00/0.33] © 0 Normal 6/3/21 exam. every W.R. Gum 
Vmor- | } day until 6/7/21 smear neg. for V. A. 
indi 6/ 7/21 * 190° 4,896]0.9 None seen|None seen 8,600/52.6| 0.66) 0 [1.0 |35.6/3.0 |7.0 0/0 0 Normal Negative for ova or Throat smear for 
| | V. A. Urine 
4/25/21 F. None seen|None seen | 8,100/53.3 1.33] 0 |0]0(0/0| 0 Normal  $725/21 exam. every, Blood W.R. Gum 
| | | day until 4/29/21, smear neg. for A. 
4/29/21 * 162% |3,680]0.8 None seen|None seen 8,000/54.0] 0 Normal Negative for ova or Throat smear for 
f pel: | | | parasites, V. A. Urine neg. 
7, 5/ 7/21 None seen|None seen 6,600/60.0) 0.33) 0 0 Normal 5/7/21 exam, every, Blood W.R. . Gum 
re js | day until 5/11/21, smear neg. A. 
y/11/21 82° 4,4180,0.9 None seen|None seen 6,000/58.6 0 Normal Negative for ova or smear for 
rmal. = | | | | parasites, A. Urine neg. 
9/21 26/759 4,096/0.9 None seen|None seen 0 11. 0 Normal 5/9/21 exam. every W.R. Gum 
ind a ’ day until 5/14/21. smear neg. for V. A. 
5/14/21 17% 320/0.8 None seen|None seen 6,800/58.6) 0 -00) 0. 33} 3.00 Iss. 3/0.66/4.00/0 0/0 0| O Normal Negative for ova or Throat smear for 
the | } parasites, V. A. Urine neg. 
M. | 9) 5/11/21 F. 30| 80% 41,256/0.9 None seen|None seen 8,200/59.0) 0 33| 0 0 Normal 5/11/21 exam. every Blood W.R. Gum 
ently | | | | } day until 5/16/21. smear neg. for A. 
5/16/21 78% 4,064/0.9 None seen|None seen 8,800/59.3! 0. 00/0. 66) 0. 6/1.66/4.00/0 0/0/0 0 Normal Negative for ova or smear for 
| i | | tes, A. Urin 
rmal. h 6/20/21 F. None seen|None seen 8,000/60.0] 34.6] 1.00] 0 Normal 6/20/21 exam. every, BI. W AR. neg. Gum em 
ative | | | | ge day until 6/25/21, neg. V.A. Throat sm. neg. 
6/25/21 “ None seen|None seen 10,000157.6 Normal Negative for ova or V.A. Pt. had cold on chest 
fand- | | = | | | parasites, on day count was made. 
E. Mai studied the blood picture in 10 cases, following — | In 39 cases Young found “(1) a slight grade of anzemia 
} In | 5 of the cases over a long period of time. He draws the or none at all. (2) Total leucocytes ranged from 4,700 to 
. . . . 
we following conclusions: “Examining the results of my 14,100. In pellagra there is a constant marked lympho- 
‘inal | findings, it seems to me evident that it is not possible cytosis; this lymphocytosis persists long after all acute 
le & | from the percentages of the leucocytic forms to deduce | symptoms have subsided, which is not true of that accom- 
mes a typical hemoleucocytic formula for pellagra. In pel- | panying starvation. The cases in the main have a higher 
“ lagra there is often observed an increase of the large lymphocyte count after the acute symptoms have sub- 
e . . 
, mononuclears, and also transition forms. The eosino- sided, than during the very acute stage. This persistent 
a philie cells behave in this morbid condition as in other lymphocytosis resembles in its nature that of other 
WC] diseases: there is always noted an increase in the period | chronic infections such as syphilis and tuberculosis, and 
of improvement. Often the increase of the eosinophilic is probably due to an infection of a chronic nature. In 
| forms found in the pellagrins during the first days after some cases there was a slightly high eosinophilia, but this 
a admittance is related to the helminthiasis which is so was. variable, and in every case where the eosinophilia 
~ frequent in these patients. Leucopenia is observed in the was marked we were able to find intestinal parasites. 
severe cases of pellagric typhus, associated with the gen- And finally, a high lymphocyte count is usually of good 
ith eration of the leucocytic forms. In these cases the nu- prognostic import.” 
cleus is often in the degenerative phase and the granu- O. S. Hillman and P. A. Schule have published two 
lations are scattered. In the severe cases of pellagra one reports. In their first there is a series of 49 cases, and in 
lit | almost always observes alterations in the form and modi- the second, 46 cases. The authors conclude :—“There is a 
a8 | fications in the color of the red corpuscles. Further hem- mild degree of secondary anemia, and this is not char- 
gra. J atological studies will certainly afford valuable assistance acteristic or constant of the disease. Cases of decided 
t afin illuminating the course of the disease in which certain anemia occur for the most part in patients afflicted with 
ons f characteristic modifications of the elements of the blood some associated condition to which the anemia was prob- 
rer Pare evident at every examination in different periods of ably referable, rather than to the pellagra per se. In- 
eat Jobservation. I have been able to observe no parasitic spection of the tables discloses the fact that lymphocy- 
ind }forms in numerous examinations, and the culture test tosis is the predominant feature in the majority of the 
has always been negative.” cases. In these cases showing a decided lymphocytosis, 
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Myelo- 
Be | a] al | di | 
)4,224]0 77 None seen| None seen 0 11.66) 24.3)5.00 3.00050 0/0/0.66 Normal 2/28/20 each day) BI. 
| | | | after until 3/3/20. fluid W. 5 
| 1,288)0.79 None seen) None seen 7,200 56.0) 9.33 0 0.66 25.3 4.66 3.66 00.33 Normal All exam. neg. for <mear neg 
| | ova or parasites, Thr. sm. ney 
2'10/13/20 21 3,776 0.87 None seen! None seen 6.400 58.6 8.00 1.00) 0 27.3.2.33 Slight iner. 10/13/20 each Blood W 
| | after until 10/17/20 -mear neg 
“1410/19/20 * 168° 3,968/0.87 None seen! None seen 6,800 59.6 0 0 |27.6): 1.660.000) Slight iner. All exam. neg. for Throat 
@ 3) 3/18/20 M. 46 70% 4,064°0.87 None seen! None seen 7.000) 60.3) 6.60) 0 (28.3 2.00)2.60, Normal 3/18/20 each day) Urine neg. 
after until 3/22/20,,"e¢. tor \ 
“| 3/22/30 4,224° 0.86 None seen! None seen 6,600 58.3) 7.30!) 0 (0.66 29.61.66 Normal All exam. neg. for neg 
- > - | ova or parasites, 
11 1/20 F 13.70% 4,032/0.87 None seen! None seen 6.000'°57.6 5.383) 0 0.66°31.8 2.33)2.66 0/0/00) Normal 11/1/20 each day| Blood 
} = | ifter until 11/5/20.) ear neg 
5/29 4,128) 0.87 None seen! None seen 7.000 58.38 0 29.6 3.83 Normal All exam. neg. for |lhreat 
ova or parasites, - A, Un 
H. G | 97 1/720 | 26 6S 3,936 0.89 None seen! None seen 7.200 66.2 4.66 0 [0.33 24.6 1.66 2.66.00 0/0) 0) Normal 9/1/20 each day) "rine 
| ifter until 9/5/20. tor \ 
| 9/ 5/20 “170 None seen! None seen 7.000 65.0) 3.66 0 0.66 26.0 2.00 0.66 0 010 0 0 Normal All exam. neg. for |*™ear neg 
| wa or parasites. 
A. 6)/10/18/20 F 23° 60° 3,968 0.76 None seen! Slight diffuse 6,100°66.6 4.00 1.00 0 |23.6) 2.66) 1. 010 Increase 10/18/20 each dav Blood 
7 ifter until 10/22/20)'um neg. 
“ 10/22/20 “163° $4,032 0.78 None seen Slight diffuse 0 0.33 25.3 2.33 010.33 Increase All exam. neg. for smear 
A. M. | 8 4/20 M None seen) None seen 7.000 67.2) 8.33 0 Normal 8/4/20 each day Bl. WR 
ifter until 8/8/20, W- RK. neg 
“| 82° A, O93 None seen) None seen 6.800 66.6 7.66! 0 1,00 22.3 1.33. 1.00/0/0/0 0) Normal All exam. neg. for smear 
> | 2 29 7 - wa or parasites,  Throa 
M. E. F s| 7/ 8/20 F 65° 4,032 0.71 None seen) None seen 8.66 2.00 Normal 7/8/2@ cach day) 
| 7/12/20 62°. 4,000)0.77 None seen! None seen 6,000 82.6 S33 ® Normal All exam. neg. for Gur 
wa or parasites. mears neg, 
A. B 9) 1/20/21 BL 75% )4,128) 0.91 None seen! None seen 6.000 51.8) 8.38 0.33) 0 129.3 6.33 2.33. 2.00 Slight iner. Bl. W.R 
1/24/20 72° 4,032 0.90 None seen!None seen 6,200 52.3) 7.66/0.66 0.66 28.3 6.66 3.00/0/0/0 010.66 Slight iner. AIL exam. nen. for 
P. S 10) 1/24/21 F 31/55° 3,968/0.70 None seen! None seen 7.400 71.3! 5.33 0 2.66 Slight iner. Bl. WA 
om veg. Gun 
1/28/21 59°!) 4,096/0.73 None seen! None seen 7.000 69.6) 6.00/0.33 0.33 16.3) 4.00'3.00/0/0/0 0/0.33 Normal 
Cc. E H 11 9 3/20 F 28 76° 4,128 0.92 None seen! None seen 6,000 56.8 1.66 0.66 0 29 355.66 3.330 00 Normal 0/3/28 each dav Gum and 
7/2 4 99 95 . - ele after until 9/7/20, fer 
“ q 7/20 80°.) 4,224!0.95 None seen| None seen 8, LOO 0 0 "6.6 6.33 3.66 001000 0 Normal Negative los ex 
J. H. D 12) 6/30/20 Ff 31. 75° 4,096 0.938 None seen! None seen 6.800 64.3! 5.33 1.3350 010 0 Normal 20 each day Gum and! 
wi ifter until 7 20. neg. tor B 
if 4/20 70° 4,000 0.87 None seen) None seen 7.000/62.3| 6.33] 0 0 26.6 0) Normal tee 
- } marasites, 
E. E. B. 8/16/20 F 16' 70°! 4,09610.87 None seen! None seen 6,000 52.6) 4.66 2.33) 3.66/0/0/0/0 Normal 8/16/20 each day Gum ar 
j > ifter until 8/21/20. 
“ | “ | g/20/20 * * 67% 4.032/0.83 None seen! None seen 5.800 51.6 6.00 0 0.66 36.6 1.66 3.53) 0 0 Normal Negative for ova or ace at 
| 219 varasites. y granuia 
Mm. T. G. 3 6/20 TS 4,224.0.92 None seen| None seen 7.000 64.5 1.33 0 010 Normal 9/6/20 each day Bl. and > 
v5 ifter until 6/20/20. V. ave 
1?) 8/20/20 * 175%) 4,128/0.91 None seen! None seen 7.200 62.6 5.33/0.33 1.00 28.3 0.66 0 Normal Negative for ova or ane Th 
for V 
parasites, we. 
115 4/27/20 M $2. 64% 4,320 0.74 None seen!) None seen 7.400 54.3) 7.66 0 10.66 28.6 6.00 Normal 1/27/20 each day Bl. W.R 
| after until 5/1/20 ws Gu 
‘Reg 5 1/20 65° 4,224 0.77 None seen| None seen 7,600 52.5) 8.66 0 0 30.0 5.00 0/000 0 Normal Negative for ova or meats neg 
parasites, 
M. B. 16);10/12/20 F 351705 4,032!10.87 None seen! None seen 6.000 50.3!) 4.66 0.66) 0 37.0'6.66 0.66 0 Normal 10/12/20 each day Blood W.R 
after until 10/16/20 Gur 
“ '*110/16/20 “ 4,096/0.86 None seen|None seen 6,.800/50.3! 4.33 0 $5.0'5.33 3.00) 0/010 0 0 Normal Negative fer ova or nears neg. st 
parasites, 
J. M. B. /17! 6/ 2/20 M. (32 77% 4,192 0.93 None seen| None seen 6.200'60.3! 9.33 0.33! 124.6 2.33 3.0000 0/0) 0 Normal 6/2/20 each day Urine negat i 
| after until 6/6/20. 
“ “1 6/20 * 180°) None seen None seen 7.000 62.0'10,00'0.66 1.33 3.00) 0 Normal Negative for ova or 
7/ 5/20 F 27 85° 4,416 0.96 None seen) None seen 7.000/'65.3! 8.33 0.381 0 Normal 7/5/20 each day Urine negat 
after until 7/9/20. 
| “| 7/9/20 “ * 82°. 4,448 0.93 None seen! None seen 6.000'63.6! 5.66! 0 (0.33) 26.0 0! 0 Normal Negative for ova or 
D. [19 5/20/20 F. 40/65!) 4,.000/0.81 None seen! None seen 7,.000/57.3! 7.33 0 | 0 Slight iner., 5/20/20 each day Blood WR 
after until 5/24/20, neg. Gum ti 
“ | | 5/24/20 * * 63°. 4,064'0.78 None seen! None seen 7.600'61.3! 8.66! 0 (0.33) 26.30.66 2.66/0/0/0 Slight iner. Negative for ova or smears 
parasites. 
G. H. T. 4/22/20 M. (37) 72%!4,192)0.87 None seen| None seen 7.000'60.6! 7.33. 0 0 Normal 41/22/20 each day Blood U 
until 4/26/20. neg Gum 
= | | $/26/20 “ 170%!4,128!0.85 None seen|None seen 6.200 57.6! 6.66! 0 Normal Negative for ova or smears mee 
parasites. 
\\ 
the tetal number of leucocytes was practically normal, relatively little cytoplasm are the most common type ol 
or slightly below normal in a few instances. Marked Ivmphoeyte in pellagrous blood. 
and persistent leucopenia does not seem to be a feature In the few patients examined during the first stage 
of this disease. As far as we were able to determine from of an acute attack, a tendency was noted towards a 
the cases studied, there appears to be no detinite relation slight rise in the leucocytes to maximum normal, or @ 
between the degrees of lymphocytosis and the severity or trifle bevond, but in no instance was a pronounced leuco 
chronicity of the attack. The small lymphocytes with cytosis found. The differential count on these cases did 
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wot exhibit a polynucleosis, and in only one case of acute 
severe pellagra were the polynuclears over T0%. <A rise 
in polynuclears was recorded in a few recurrent chronic 
cases, due most likely to complicating factors. 

“It has been mentioned by some workers on pellagra 
that the so-called large mononuclear leucocyte is rela- 
Our own observations would not tend 
to substantiate this finding as a feature, al- 
i slight rise in this type of cell 


tively increased, 
constant 
though in a few cases : 
Was noted. 


“The eosinophils varied considerably, as may be seen 
from the table. A very moderate eosinophilia was found 
in Occasional cases, but to state that eosinophilia is char- 
acteristic of pellagra would not be justified from a study 
The prevalence in the South of hook- 
worm infections, and of other forms of intestinal para 


of this analysis. 


sitism capable of causing an eosinophilia, is a factor to 


| | | 
be considered in interpreting slight fluctuations in the 
number of eosinophilic leucocytes.” 

B. Giannini 
orator, Garlington, on 100 


refers to the observation of his collab- 
‘cases. He comes to these con- 
clusions: “In all cases an anemia was found direetly in 
proportion to the severity of the other clinical symp- 
The white blood cells were markedly increased in 
The white 
counts showed a leucocytosis in all cases, ranging from 
10,000 to 24,000 per cubic millimetre. The differential 
counts showed a decrease of the eosinophils in all cases, 


toms. 


acute cases, especially in robust patients. 


counted be- 


and several hundred white cells were often 
There was 
lymphocytosis found in all cases.” 

It is evident therefore that the literature abounds in 
contradictions in regard to the blood picture in pellag- 
rins. In an attempt to clarify the confusion the follow- 
ing study was undertaken. 


fore an eosinophile was found. moderate 


VARIATIONS DURING COURSE OF PELLAGRA 
| 
Myelo- 
re t 2| cytes | 
M 4,224) 0.77 None seen|None seen 7.800165 0} 0.33 0 Normal 2/28/20. 2/29/20, Case of chronic pellagra. 
| | | 3/2/20, 3/3/20, When first count was 
67% |4,288/0.79 None seen|None seen 0.66) 0 0.33 Normal 3/7/20, 4/3/20, made patient had neo 
| 5/9/20 & 6/8/20. symptoms. Pt. began hav- 
62° |4,160]0.75 None seen|None seen 7.S00/55.6) O33 0 8 0 Normal All examinations ing symptoms on 4/3/2 
. | | | neg. for ova or und continued until after 
65° |4,320)0.75 None seen|None seen S,000/56.0!) 0 0 Normal parasites, 6/7/20. Bl. neg. 
| | | Gum sm. neg. for V.A. 
‘ 65% |4,224|0.77 None seen|None seen 0 0 10.66) 0 Normal Thr. sm, neg. V.A. Urine 
e | | neg. First attack pellagra. 
| | 
\ 7/20 F 25172% None seen|None seen 7.400) 54.38 0 0.33) 39.0) 2.00) 1.00 5/8/20, 5/9/20. Patient's first blood pic- 
- pe! ” sine eele eelal | jon ture was taken in attack 
12/20 72% 0.87 None seen|None seen 6. 0 2.66) Normal 8/20/20 & 8/21/20 
| | | All examinations 
4,224/0.89 None seen|None seen 7,200/61.6) 0.66 0 0 Normal neg. for ove of for V. A. Throat smear 
| | neg. for V. A. Urine 
7/20/20 S0% 4,576/0.88 None seen|None seen 7,000/64.6) 0 61.66) 0) Normal ace. 
| 
S/16/20 80° 4,480/0.90 None seen|None seen 7,400/67.0) 7.66)1.00) 0 0 Normal 
| | | 
$/10/20 1 31 85° 4,224)1.00 None seen|None seen 6,400/54.6) 0.66) 0 Normal 1/11/20, 4/12/20, Case of chronic pellagra. 
| | } 4/13/20, 4/14/20, First seen in attack and 
1/11/20 S5% .4,192/1.00 None seen|None seen 6, S00 53.6 6.00/0/0/0/0 Normal 1/15/20, 5/12/20, fellowed until all symp- 
| 46/8/20, 6/9/20, & toms and signs had 
1/15/20 85% |4,224]1.00 None seen| None seen 7,000/61.6) 0.33/0.66) 32.3)1.66)3 Normal 6/10/20. leared up. Blood W. KR. 
| All examinations neg. Gum smear neg. for 
SS 4,704 0.92 None seen|None seen 7,.200/62.6) 5.38) 0 | © 0/0) 0 Normal neg. for ova oF V. A. Throat smear neg. 
| | parasites, for V. A. Urine neg. 
6/ 5/20 S2% 0.89 None seen|None seen 7,000 62.6) S.66/0.66) 0 0} Normal 
| } 
20) M. 4,800/0.88 None seen| None seen 8,000/65.3) 6.330.338] Normal 6/5/20, 6/6/20, Case seen after symp 
: } | 6 20, 6/8/20, toms had cleared up and 
1/ 9/20 90° 5,024 0.90 None seen|None seen 7.600 63.0) 7.66/0.66 21.0/2.66 1.00/0/010 0} O Normal 6/9/20, 6/24/20, then again 3 mos, later, 
||} 7/12/20 & 9/25/20, Blood W. R. neg. Gum 
1/30/20 — None seen| None seen 60.6) T.00;0.33[ O Normal All examinations smear neg. for 
| neg. for ova of Throat smear neg. for 
6/20/20 * 4,960]0.89 None seen|None seen S,000/58.3) 3.33) 0| O Normal parasites, V. A. Urine neg, 
10/20 90% 4,864/0.92 None seen|None seen 58.3) 0 0 |0.33)34.3/ 1.66) 5.66/0)0 0 Normal 
¥/21/20 85% |4,992/0.88 None seen|None seen 7,800/59.3) 0.33] 0 (0.33)32.6 Normal 
1/18/20 |$8% |4,800/0.91 None seen|None seen 8,200/59.6/ 3.33/0.33] 0 0 Normal 
1/21/20) F SO 4,224'0.95 None seen|None seen S,000/55.0 0 Normal 4/22/20, Case seen when symp 
° | 1/24/20 toms were severe and 
4/22/20 — — None seen|None seen (57.0) O33) Normal 4/26/20, 2 followed until all symp- 
8/27/20, 8/28/20 toms had cleared up. 
15/20; | 4,576) 0.99 None seen|None seen 8,400/61.0) 0 (0.33 0.66/31.3) 2.00/4.66)0 ofo O Normal 8/29/20. Blood W. R. Gum 
| All examinations Theos neg. for » A. 
6/17/20) * 85° | 4,480/0.96 None seen|None seen 8,200/60.0) 5.000.833] 0 Normal neg. for ova or ‘hroat smear neg. for 
| | ! parasites V. A. Urine neg, 
| 
7/20/20 80% |4,544 0.88 None seen|None seen 8,000/59.6) 5.66/0.66 0 Normal 
8/25/20 * 180° 14,640!0.89 None seen|None seen 9,000/63.0) 7.33) 0 0 Normal 
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— 
METHODS strained through a sieve, which removed the larger par J pe 
The methods of examination of the blood and feces are pt 
as follows: Chart I shows 10 cases studied, all of which 
smear method: The smears were prepared by rubbing oy | 
showed severe symptoms of pellagra. Two blood examin- » hit of the denen. it tu th. 
ations were made four days apart, on each of the patients. ir . luti 
adjacent drop of iodin-eosin stain. A single coverslip sh 
possible. The stool examinations were made every day ras placed on both drops and examined. i 
for four days, the first examination being made the same 
day as the first blood count; the others on successive RESULTS a 
days. The findings in this series of cases seem quite definite a 
Chart Il shows 20 cases studied, all the patients being The principal results are as follows: hi 
in the convalescent stage of the disease, when all symp- Chart I shows cases studied at the height of the dis [jy 
toms had practically cleared up. Two blood examina- ease. The haemoglobin and red blood cells were slightly ag 
tions were made five days apart on each of the patients. decreased in 8 of the cases; in 2 cases they were normal. | to 
These examinations were made as long after a meal as The white blood count was normal in all cases except | [) 
possible. Stool examinations were made every day for in the last count on patient No. 10, in which there was] fo 
four days, the first examination being made the same found a slight increase (10,000). This could easily be] 4 
day as the first blood count; the others on successive attributed to a cold which the patient had at the time. ] 
days. The color index was normal in all cases. The differential 
Chart LIL shows 5 cases studied. Case I was studied formula showed an increase in lymphoid elements, mainly I 
first when there were no signs of the disease, and then the small lymphocytes, the highest percentage being 
followed into the height of the disease, when the symp- 41.3%, the lowest being 30.5%. The polymorphonuclear 
toms were severe. Cases II, IIL and V_> were studied elements showed a relative decrease. No bone-marrow 
first when the symptoms of pellagra were severe, and cells were seen and smudges were those seen normally. 
followed until the patient was apparently well. Case IV Stool examinations showed no ova or parasites, and 
was studied first when all symptoms of the disease had all other examinations were negative. 
practically cleared up, and again during another attack In Chart II, which shows cases studied when convyal: 
of the disease when the symptoms were severe. The escing from the disease and practically all symptoms had 
study of the blood on these five cases was made at fre- disappeared, the findings were as follows: The haemo 
quent intervals, and stool examinations were made at the globin and red blood cells were slightly decreased in 1s 
sume time. The meal relation to the blood count was of the cases; in 2 they could be considered as normal. 
observed in this chart as in the other charts. The white blood counts were normal. Platelets were 
In all cases studied (Charts 1, IT and IIL) each exam- normal in all cases except 4, in which they were slightly 
ination of the blood consisted of red blood cell and white increased. The color index was normal in all cases ex 
blood cell count with a differential count of 300 cells. cept 5, in which it was low. The diiferential formula 
Platelets were estimated in the smears and hemoglobin showed an increase in polymorphonuclear eosinophils 
was determined with a Sahli hwemoglobinometer. The ranging from 4.0% to 10.0%. The polymorphonuclear 
blood was drawn from the fingers in all cases. Gum and neutrophils were slightly decreased in all cases except 
throat smears were made and stained with methylene one (case 10), and there was a decrease in small lympho 
blue and examined for Vincent’s Angina. Blood Was- cytes. No bone-marrow cells were seen and smudges were 
sermanns and spinal fluid examinations were made not increased when counted or estimated. Stool examin 
whenever indicated. All stools were examined by four ations showed no ova or parasites, and all other examin 
methods. (1) Smear method; a small bit of the feces ations were negative. 
to be examined was mixed with distilled water on an Chart ILL shows cases studied throughout the disease, 
ordinary glass slide, and then a coverglass was placed on and also when the patients had recovered. The haemo 
the preparation. (2) Brine flotation-loop method (Ko- globin determinations, and red blood cell counts showed 
foid and Barber)**: A sample of feces was thoroughly a slight decrease in all cases except one (case 4), in which 
mixed with concentrated brine. The coarse float was it remained within normal limits in all stages of the 
forced below the surface with a dise of No. 0 steel wool, disease. The.white count and the platelets remained 
and the container allowed to stand for almost an hour normal throughout. The color index was normal in all 
to give time for the eggs to ascend. The surface film was ‘ases except Case 1, in which it was low. In Case 1 the 
then looped off upon a slide and examined with a cover- differential formula showed an increase in small lympho 
glass. (3) Centrifugation method: A piece of fecal ma- cytes during the period of severe symptoms. When the 
terial was mixed with distilled water and this mixture first count was made the patient had no symptoms of 
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pellagra. But as the disease developed, the small lym- 
phoeytes showed an increase. In cases 2, 3, and 5, the 
first counts were made at the height of the disease. 
There Was an inerease in small lymphocytes, and as the 
patients improved, the lymphocytes decreased and the 
polymorphonuclear eosinophils increased until they 
showed an actual increase in number reaching 8.66% in 
cases 2 and 3. In case 4 the first differential count was 
made When the patient was in the convalescent stage, 
practically free from symptoms. An increase in poly- 
morphonuclear eosinophils was found. When the patient 
had recovered from the disease, the differential formula 
became normal. Finally, the patient’s blood was obtained 
again in another attack of pellagra with severe symp- 
toms. An inerease in the small lymphocytes was found. 
In all 5 cases in Chart III no bone-marrow cells were 
found. Smudges were within normal limits. Stool ex- 
aminations showed no ova or parasites and all other 
examinations were negative. 


The main findings in all cases recorded in Charts I, 
Il and [11 may be summarized as follows :— 


Haemoglobin: The hemoglobin in most of the cases 
showed a slight decrease. 


Red Blood Cells; The red blood cells in most of the 
causes Showed a slight reduction. 

Color Index: The color index was normal in all cases 
except 6. In these it was slightly low. 

Leucocytes: The white blood cells in all of the cases 
were within normal limits except one count in 
Chart I, patient No. 10. Here there was a slight 
increase Which was accounted for by the patient’s 
having a cold. 


Differential Formula: This was the most striking 
feature of the blood picture. In Chart I, in which 
the patients were all at the height of the disease 
and symptoms were severe, there was a definite 
increase in the lymphoid elements, while the poly- 
morphonuclear cells showed a relative decrease. 
In Chart II, in which the patients were convales- 
cing, there was an increase in polymorphonuclear 
eosinophils, ranging between 4 and 10%. In 
Chart III the cases were followed over a long 
period of time. One can see the rise and fall of 
the polymorphonuclear eosinophils and the lym- 
phoid cells, this depending on the stage of the dis- 
ease. The large mononuclear-transitional type of 
cell ranged within normal limits in Charts I, II 
and III, the highest percentage being 10% and the 
lowest 2.33%. No bone-marrow cells were seen in 
any of the cases studied. The smudges were so 
few that it was thought not necessary to count 
them in most of the cases. No nucleated red blood 
cells and no basophilia was seen in any of the cases. 


Platelets; The platelets were estimated as normal 
in all of the cases except four, these showed a 
slight increase. 

Stool examinations were negative in all cases for par- 
The gum and throat smears were negative 
In the cases where the 


asites or ova. 
in all cases for Vincent’s angina. 
polymorphonuclear eosinophils were increased the skin 
lesions had disappeared. Blood and spinal fluid Wasser- 
manns were negative when taken. 

The age incident seemed to have nothing to do with the 
findings. The patients in this series ranged between 21 
years and 57 years. 


DISCUSSION 


The differential blood picture in pellagra varies with 
the stage of the disease, that is, at the height of the dis- 
ease one finds an increase in the lymphoid elements of the 
blood. In the convalescent stage, when the symptoms 
have cleared up, one finds an increase in the polymor- 
phonuclear eosinophils, as high as 10%. Finally, the 
differential formula becomes normal, when the patient 
has recovered. The haemoglobin and red blood cells show 
a slight reduction in most cases, and one can expect to 
find a normal or a slightly low color index. The leuco- 
cyte count remains within normal limits and the plate- 
lets are usually normal. No nucleated red blood cells and 
no basophilia are found. The bone-marrow cells have 
not been found in any cases presented. 

The eosinophilia suggest infection with intestinal par- 
asites, but repeated stool examinations, by various meth- 
ods, were negative. Apparently there is no relation be- 
tween eosinophilia and the skin lesions, as the high eosin- 
ophil counts appear in cases in which the cutaneous 
manifestions have receded or wholly disappeared. 


CONCLUSIONS 


In all stages of uncomplicated pellagra the blood pic- 
ture shows a secondary type of anemia with a normal 
leucocyte count. The differential formula shows an in- 
crease in lymphoid elements, when the symptoms are 
severe. When the symptoms have subsided and the 
patient is in the convalescent stage, the polymorphonu- 
clear eosinophils are increased. The platelet counts are 
normal. 

Intestinal parasites and skin lesions play no part in 
the eosinophilia. 
Eosinophilia augurs a favorable prognosis. 
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AN INSTRUMENT FOR MEASURING DISTORTION DUE TO THE];; 
DIVERGENCE OF X-RAYS le 


pel 

By Enex C. Hine lea 

(From the Anatomical Department, The Johns Hopkins dai 

University) im 

al 

The Necessity of Measuring the Distortion Due to the some of the difficulties with which the pioneers in this } th; 
Divergence of X-Rays.—The many mistakes in interpre- work had to contend is necessary in order to explain the | ma 
tation of x-ray plates due to the distortions caused by the causes of the distortion or enlargement of x-ray shadows. | for 
divergence of rays coming from a single point, have led At the same time the reasons for the delay in attempting | ha: 
to the development of a measuring device which enables to devise methods to overcome this distortion will become | dia 
one to control the source of error. To roentgenologists a apparent. It can be readily seen how previous it was to | sti 
mere presentation of the illustrations with their texts plan any campaign to correct or measure these errors, ’ 
would suffice, but x-ray concerns others than roentgen- When to obtain even a fairly clear plate was most | jjy 
ologists. To understand this instrument the facts leading exceptional. sta 


up to its present status of usefulness seem necessary. It was about eighteen years ago that the Holtz and | ma 
No longer is x-ray work contined to clinical diagnosis coil equipments were being tested and were giving most | ‘lis 
alone. Practically every medical school has its own unsatisfactory results. A plate that proved conclusively | 
equipment and most physicians have an interest in x-ray the presence of a fracture was worthy of attention. | vo 
plates. To them this article is written with no perplex- : 
ing scientific data and with the hope that it will cause 


them to realize the errors that may arise from nearness of 


There were no spark gaps and no ampere or milliampere | 
meters. The great number and differences in mechanical | Wi 
interrupters ranged from “make and break” mereury 
devices to those depending upon the breaking down of J a 
sulphuric acid between insulated platinum points in the 


the tube to the plate, the angle of the target rays and the 
importance of the position of the part radiographed. 


In the early days of coil machines, blurring and mag- mersed in a jar of this acid. The electric current, when f Pet 
nification were quite marked. The lack of powerful not obtained from a series of batteries which had to be f #st 
equipment necessitated, exposures of ten minutes or more continually recharged, was usually developed from a get- of | 
when studying “heavy parts,” and required close prox- erator driven by some type of gasoline or oil engine. | sé 
imity of the tube target to the x-ray plate. At all times X-ray work depends upon a direct current; but the elee for 
the effects of such very divergent rays had to be consid- trical generators and transformers of those days were poi 
ered, but in order to develop a dependable x-ray tech- primitive. So with the coil machines, reverse tubes had | 'Pi 
nique, all available energy and ingenuity had to be cen- to be interposed between the tubes and coil lest a nega: | Pe 


tered on perfecting the tubes and machines. A review of tive charge pass and destroy the tube. To these difficul [Ut 
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ties must be added the non-dependable and expensive 
vray tube. These tubes had platinum targets with a 
broad focus and needed most careful attention. At 


times the tubes had to be baked in an oven, at others 
they demanded refrigeration just before using. It is no 
wonder that few plates were perfect or even clear enough 
to show the larger bones. With the plates themselves 
there were also difficulties too numerous to mention. The 
best tubes required long exposure and became heated to 
the breaking point. There were no Coolidge tubes to 
withstand the heavy prolonged currents, or reverse cur- 
rents, or having their vacuum suddenly change because 
of the heat generated. 

Many roentgenologists still use a modified gas tube for 
special types of work, but these new gas tubes have see- 
ondary cathodes, are easily adjustable and are broken only 
through carelessness. During the period of improvement 
of the machines and tubes, there was no method of test- 
ing the condition of the equipment except by using the 
hand or arm in front of a fluoroscopic sereen with the 
At present there is no 
Accurate and 


rays passing through the tissues. 
longer any need for such dangerous tests. 
dependable meters for voltage, amperage and milliam- 
perage, strongly built gas and Coolidge tubes, heavily 
leaded protective screens, and a general realization of the 
dangers from the careless use of the equipment have min- 
imized the slight present day risks and make x-ray work 
a matter of mechanical routine. It is interesting to note 
that with the advent of very powerful 
machines and tubes that will resist heavy strains, the 
former electrician, physicist, and research investigator 
has become a roentgenologist. The certainty of obtaining 
diagnostic plates makes of the roentgenologist a diagno- 
stician and gives opportunities for the research worker. 


interrupterless 


Experiments on Divergence of X-Rays.—Studying the 
livergence of x-rays is simplified if considered from the 
standpoint of light Had we an interrupterless 
machine and tubes of sufficient strength so that a target 
distance of six or eight meters could be used, the plates 
would show clear shadows with no distortion; the rays 
would be, practically speaking, parallel. But as yet a 
oe meter target distance is as great as can be maintained 
Without destruction of the tube or break-down in the 
transformer. 


Hence, we are compelled to compromise 
and, in easily penetrated objects such as the hand, we use 
the one meter distance and get a distortion of about eight 
percent. At 65 em. target distance this distortion aver- 
ages from ten to thirty per cent, according to the distance 
of the object radiographed from the plate. The tube tar- 
gets are now made of tungsten, but here we have chances 
for greater or less distortion depending upon the focal 
point of the cathodal stream. A very fine focal point 
(pin-point focus) gives little opportunity for the dis- 


persion of secondary rays, so that we get more clearly 
cut shadows. 


But if a heavy part has to be taken, even 


with the aid of a screen, there is very decided possibility 
of pitting or melting the focal spot because of the heavy 
current being concentrated on so small an area. Hence, 
unless we take a serious chance with an expensive tube, 
we must probably cut down the target distance and also 
use a medium or broad focus tube. The broader the focal 
point of the target the more diffuse are the rays given off. 
Consequently, we must decide upon a certain amount of 
divergence except in easily penetrated parts. 

Another matter of great importance is the angle of in- 
cidence. Should, through carelessness, the target be held 
so that the rays given off are not perpendicular to the 
plate, we shall have very curious and confusing shadows. 
through the ankle would show 
Often, 
again, errors arise because the patient changes his posi- 


Rays passing obliquely 
an apparent anterior or posterior dislocation. 
tion. Stereoscopic plates give a depth which is impor- 
tant in locating structures but are of little aid in over- 
coming the distortion due to divergence of the rays. 

The most useful device so far is the Bucky Diaphragm 
or the improved Potter-Bucky Diaphragm. Aside from 
its expense there must be complete synchronism between 
the length of exposure and the movement of the “grids.” 
The first instrument required a minimum of four see 
onds’ exposure. The later cut this 
time markedly, but any mechanical device needs atten 
tion and the passage.of parallel metal strips perpendicu- 
lar to the plate surface at times leaves “grid” marks. 
Then again, flash or instantaneous work is impossible. 
Yet this type of work is necessary in animal experimen- 
tation or in clinical studies of the heart in systole and 
The instrument herein described and shown in 


modifications have 


diastole. 
Fig. 1 is inexpensive and does aid materially, if net en- 
tirely, in controlling distortion. 

The Gradual Evolution of the 
Measuring device.—In 1904, while being allowed to assist 
the late the Franen-Klinik of 
Freiburg in making mercuric injections, [| noticed that 
a pin on the anterior surface of the body x-raved showed 
marked distortion when shadowed on the plate. The 
exposure took somewhat longer than 20 minutes. Again, 
in 1910, attempts at locating a watch wheel and deter- 
mining the necessity for operation gave such an enlarge- 
ment of the wheel that we were greatly surprised when 
Upon 
measurement, the wheel as shown in the x-ray shadow 
indicated a magnification of at least 60 per cent. Many 
similar occurrences where foreign bodies had entered the 


and a Description 


Professor Goldmann of 


no radical measures were found to be necessary. 


stomach showed the absolute necessity of some sort of 
measuring device. Also, there were the many fractures 
where the x-ray shadows showed the fragments so separ- 
ated that even the most experienced surgeons felt that fas- 
cia, muscle or tendons, must be preventing a closer union. 

Upon studying the records of the plates, it was noted 
that most of these errors occurred when the part raved 
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Fig. 1.—-A mechanical drawing of the instrument described, meas 
This, together with Figures 2 and 3 give all working data for 
making this measuring device. As will be noted in context It 
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Fig. 2.—A mechanical drawing which together with Fig. 3 gives details 0! — 
the instrument, As presented, it is thoroughly satisfactory, especially for ver mt 
accurate measurements. Ordinarily, with instantaneous or very short expo This 
sures as in animal experimentation only the mercuric oxide millimeter mark Ey 
ings show. Where long exposures are made, the thickness of the aluminu® 
may be increased to 2 mm. and the depth of the markings may be cut as deer 
as 1 mm. Such a change would necessitate a reduction of the brass bast 
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yas encased in plaster of Paris or when there was great 
welling. As has been noted, radiographs of heavy parts, 
such as thighs, or plaster-encased vertebrae, demanded, 
n order to give clear penetration, that the tube be quite 
close over the part to be studied. Also, a pin-point focus 
was a decided risk to the tube. An interesting test was 
‘hen made by placing a twenty-five cent piece on a 
patient’s chest and a similar coin directly on the plate. 
The results were most instructive when plates taken at 
0, 7 and 100 em. target distance were compared. In 
all of these experiments the chest coin was greatly en- 
larged in comparison with that on the plate. At 40 cm. 
target distance the enlargement was between 35% and 
5%. After checking over many past observations, a 
serious attempt was made to devise some instrument to 
measure these distortions. 

It was through the aid of the students in an elec- 
tive x-ray course that I was able to make an instrument 
that in “flash” or time work, regardless of the time ele- 
ment, shadowed directly on the plate a millimeter scale 
from Which direct corrections could be made with cali- 
pers. In order to determine the amount of distortion, 
many radiographs were made at one meter target dis- 
tance. The various distances between the carpal bones 
were carefully measured on the plate. Then the part 
was dissected and direct measurements were made. At 
first a steel millimeter rule, 183 em. in length, was used. 
So slight was the differentiation in the marks which stood 
for millimeters, that there was question as to its being of 
any practical value. The tube and machine technique 
was as carefully carried out as when fine silk threads 
show. Possibly a slightly better showing might have been 
made, had we used an engraved scale with more deeply 
cut division lines. But an instrument made on such a 
measuring scale as a basis would have been valueless 
except in very unusual instances. In the next experi- 
ment we used a very fine file and cut notches along a part 
of the steel measure. This measure when radiographed 
lireetly in contact with the plate covering was a success, 
it when moved several inches above the plate it was 
satisfactory. Any idea of attempting to use steel was 
abandoned when we tried to measure the distance between 
the styloid of the ulna and the pisiform, as accurate 
measurements of the wrist and especially the above given 
‘listance are most important in making a prognosis after 
Wrist injuries. To control these measurements, the scale 
was raised, by using corks at the ends, to a level with 
the styloid process of the ulne. Plates showed clearly the 
tendons of the radial and ulnar sides of the hand, but 
the notches had become blurred and, the scale being 
raised to 3.75 em. above the plate surface, the divisions 
on the scale had become in the radiograph 10% longer. 
This blurring led to the abandonment of the steel scale. 
Even after this experience, it was only when an excel- 
lent A. W. Faber ruler gave a similar enlargement of the 
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centimeter when radiographed at the same level as in the 
previous experiments that a wooden base was discarded. 
There was no difficulty about showing millimeter mark- 
ings when with an engraver’s tool the wooden divisions 
had been deepened and mercuric-oxide had been rubbed 
into these grooves. But wood was not an ideal base 
when the edge had to be thin, and was always liable to 
get wet or injured. 

These various experiments had shown, at least, that 
the accurate use of a scale depended upon that scale 
being in contact with the plate. Any measuring of the 
distortion of rays could only be done between the target 
and the plate. A summation of all of our experiences 
led to just what should have been constantly in mind, 
and what was explained in devoting so mnch space to the 
~arly difficulties in developing x-rays. In order to obtain 
radiographs that accurately picture the part taken, a 
machine and tube must be powerful enough to penetrate 
any portions of the body and give good contrast between 
tissues, at a distance of 6 or 8 m. from the target to the 
x-ray plate. Even with the strongest equipment and 
using the most effective screens, we are still far from that 
ideal. In olden days lawyers quite seriously asked im- 
pressive questions as to the location of “the camera” 
when the picture was taken. But relatively, that is what 
we are attempting. A camera at twenty feet is set for 
infinity; or for the meeting of parallel rays. We, at pres- 
ent, have no machines or tubes that will do flash or frae- 
tional second work at one or two meters. But we are 
developing instruments to do away with as many diver- 
gent rays as possible. Using a “pin-point” focus we can 
radiograph certain parts with little distortion from the 
secondary rays or from deflection of rays caused by pass- 
ing through heavy tissue. 

The very simple instrument I have here devised, de- 
pends for its usefulness upon the various factors earlier 
discussed. The device consists essentially of a metal 
base, in contact with the plate and holding a millimeter 
scale with opaque markings, with a standard from which 
two adjustable arms project. These carry at their ends 
metal plates of exactly 1 em. square. The instrument is 
employed by placing the base with its scale upon the 
plate container and raising the arms to an appropriate 
distance determined by the particular part to be studied. 
Thus in radiographing a wrist, one metal plate is adjus- 
ted to the upper surface of the styloid. The subsequent 
enlargement of the square in the radiograph indicates 
the enlargement which occurred in these structures lying 
at the level of the metal square. Calipers applied to the 
squared area lead immediately to the determination of 
enlargement and this enlargement in turn may be used 
as the base-line of a truncated cone for the measuring of 
any intervening tissues. To determine whether the tis- 
sues are in any way affecting the steel measuring square, 
one arm may be placed above these tissues and the other 
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swung off at the same level but with only the second 
square between the target and the plate. At one-meter 
target distance, two instruments were used, in order to 
determine to what extent any differences might appear 
With one square in the center of a 1414 inch plate and 
the other at the extreme border. The ditference was 
negligible. 

Figure | gives all details for a working model when 
used in connection with the two following mechanical 
drawings. To indicate the great differences in x-raying 
parts and foreign bodies at varving levels Fig. 4 shows 
measuring square “A” at a position 4 em. above the plate 


while that of “B" is at 29 em. The target distance is 


only 65 em. This was done to give greater emphasis to 
the distortion due to divergence Which in this instance 
was evenly “balanced,” the central rays of the tube being 
focused upon a point midway between the two measuring 
squares and the base. As can be readily seen, a_ree- 
tangle would result from a careless use of the tube. If 
the tube is not placed so that the rays will pass perpen- 
dicularly to the plate, this reetangle would probably mean 
that an apparent diagnosis of anterior or posterior dis- 
location of either the tibia or fibula was not correct. As 
will be noted (Fig. 1) there are two square brass arms 
holding at each end the square centimeter measuring 
plates. These plates must be parallel with the surface 
of the xray plate. The measurements and dimensions 
of the various parts of the instrument are so carefully 
noted on the mechanical drawings that it is unnecessary 
to go into any detail about them. 


The materials used and the reason for several times 
changing radically the device may be of interest. The 
first upright (Detail 5, Pig. 1) was of hexagonal brass, 


but had to be discarded for a round brass standard, in 
order to give more positions than six for the movements 


of the arms. The weight and dimensions of the base 
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were as herein shown, so that there would be stability, 
second aluminum base with the scale attached is made af 
this metal because it is easily engraved and yet gives, 
firm support. It has been found that the substitution 
aluminum for brass in making the measuring arms give 
less chance for vibratory disturbances and practiea}) 
does away with the shadows of these brass arms, 


SUMMARY 

1. The development of stronger, more dependable x-py; 
tubes and machines, together with such accessories as thy 
intensifying screen has made possible at last a study 
divergence of roentgen rays. 

2. A movable diaphragm has been introduced and late 
modifications were made. These diaphragms remove to 
certain degree the effects of secondary radiation and dis 
tortion, but there is no method for direet correction 0 
errors. 

3. The many sources of errors in diagnosis due to dis 
torted images from the secondary and broad focus rays 
and to various other mechanical conditions are discussed 

t. A description, with illustrations, is given of an iy 
strument which has been found to give accurate scientiti 
measurements. Its usefulness is in no way dependent o 
the time element so necessary in the diaphragmatic de 
vices and there is no complicated synchronism betwee: 
the length of exposure and the movement of the dia 
phragm. 

5. Calipers applied to shadows of the measuring plates 
and the scale quickly give the actual errors in the shadows 
of the part radiographed. 

6. The simplicity of the instrument is self evident. By 
its use, in wrist measurements where radiographic deter 
minations at a one-meter target distance as compare 
with dissections of the same parts showed about eight 
per cent error, exact control was afforded. 


THE PRODUCTION OF KIDNEY LESIONS IN RATS BY DIETS DEFEC 
TIVE ONLY IN THAT THEY CONTAINED EXCESSIVE 
AMOUNTS OF PROTEINS 


By L. M. PoLvoer 
(From the Department of Pediatrics, The Johns Hopkins 
University) 


and BE. and NINA SIMMONDS 


(From the Department of Chemical Hygiene, School of Hygiene 
and Public Health, The Johns Hopkins University) 


The frequent occurrence of chronic nephritis in man 
has not up to the present been satisfactorily explained. 


Even substances such as mercury may be excreted with- 
out noticeable damage to the kidney tubules, when ad- 
ministered in small amounts, but a severe acute nephritis 


may be produced by large quantities of mercury, ural 
ium or chromium, and the acute injury may be followel 
by a chronic nephritis. Recently, Newburgh’ has « 
tempted to show a relation between diet and the chron 


nephritides. He believed that the end products of pre 
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Further mechanical details of the measuring instrument as shown in Fig. |. Detail numbering corresponds 
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Fig. 4.—Test of instrument. Target, of medium focus, 65 ecm, 
from X-ray plate. Steel measuring plates A, at 4 cm. and B, at 29 
cm. from the plate. This target distance is the most frequently 
used, and the magnification of the squares is especially interesting 
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Fig. 5.—Normal hand with measuring device in position to deter- cont 
mine distance of pisiform from styloid of the ulna. The hand is Tl 
slightly to radial side. The steel marker is, of course, parallel with 
the plate surface and 3.75 cm. above plate at a level with the ned 
styloid. The target distance is 65 cm. Many plates at different 0 1 
time limits and target distances were made. This instrument, with fact 
the ever constant millimeter scale and the use of calipers, corrects seve 


in all directions shadows on the plate due to divergence of the X- detic 


rays. The position of the pisiform is of especial importance in | 
aor 


prognosis in Colles’ fractures or other wrist injuries, and it was 
the necessity for accurate measurements here that demanded a ner, 
device similar to the one herein described. The letters on the hut 
figure beginning at the distal part of the hand are: S, sesamoid elen 
bones; L. M., lesser multangular; G. M., greater multangular; H, 
hammate; H. H., hook on hammate; C, capitate; P, pisiform; N, 
navicular; M. S., metal measuring plate; T, triquetral: L, lunate;: 
S’, styloid of radius; SS", styloid of ulna; A. S., aluminum seale;: thar 
B, brass standard; M. C., metacarpal; T. S., tip of styloid of ulna. equi 
This photograph of a “soft tissue” plate has not been retouched exe] 
except to reproduce what appears in the original plate. of t 
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win metabolism might act in a manner analogous to that 
of the abovementioned drugs. He felt that these sub- 
stances Were innocuous below a certain concentration in 
the blood, but that they damaged the kidneys when the 
jmounts eliminated during a given interval exceeded the 
physiological limits. 

He reported experiments which he interpreted as sup- 
porting this view. He fed a number of rabbits on egg- 
yhite alone. To another group of animals he gave a diet 
ousisting of the whites of three eggs and 30 grams of 
cornmeal, With sufficient bran (about 25 grams) to make 
4 stiff paste when the three ingredients were stirred to- 
vether. This mixture was baked. Each rabbit was giv- 
-. in addition, 25 grams of bread and some cabbage or 
carrots several times a week. The diet contained about 
iT grams of protein, about 83 grams of carbohydrate and 
about 2 grams of fat. One-third of the dry weight of the 
diet Was protein. 

Still another type of diet which he used consisted of 
cc. of milk, 20 ¢.c. of water, and 20 grams of seraped 
carrot. This was put into a pan over a hot water bath, 
and when it was warm, casein and about one gram of 
The whole mixture was 
which, when 
Four rabbits were 


sodium bicarbonate were added. 
stirred and became a cool, 
resembled a baking-powder biscuit. 
wade to take in this way 30 grams of casein daily. 
In addition, 


porous Tass, 


Two 
rabbits received 15 grams of casein daily. 


the animals received from 25 to 30 grams of bread daily 
vid a handful of greens about once a week. 

Another group of rabbits was fed nothing but soy 
His control animals were fed on hay, 
Newburgh 


beans and water. 
bread, corn-cake, cabbage, and other greens. 
stated: “The only tenable explanation in the light of the 
results obtained with egg white and casein is one which 
“lates the nephritis observed in each group of experi- 
eats to the common factor, namely, the high protein 
content of the diet.” 


The present state of our knowledge of foods and of the 
uutritive requirements of animals no longer permits us 
to make deductions concerning the effect of a specific 
factor, e. g., protein, in a feeding experiment in which 
several other components of the diet are obviously very 
deficient either in amount or in quality. Thus, egg-white 
alone fails to nourish an animal in a satisfactory man- 
ler, Hot simply because of the excessive protein intake, 
ut also because of its deficiency in certain inorganic 
elements and in vitamins. Egg-white alone is deficient 
in SO Many respects that the nephritis which was observed 
in rabbits fed on it may have been due to causes other 
The same criticism applies with almost 
(ual force to a diet of egg albumen and carrots or to an 
exclusive diet of soy beans, since the inorganic content 
of these substances combined is far from being sufficient 
for the satisfactory nutrition of an animal. 


than proteins, 
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It is of very great importance to determine whether 


a diet which contains large amounts of protein but which 


is otherwise nearly optimal in its composition is liable to 


injure the kidneys. 
this is necessarily true. 


There is some reason to doubt that 
Certain primitive peoples have 


long lived essentially on strictly carnivorous diet and 


have eaten very large amounts of protein, and yet there 
is no evidence for believing that nephritis is very pre- 


valent among them. 
We have attempted to test the effects of a high 


animals. 


This is also true of the carnivorous 


protein dietary on the rat when the diet was appropriate 
as regards other constituents for the maintenance of 
growth and well-being throughout the life of the indi- 


vidual or for a number of successive generations. 


PLAN OF 


THE [EXPERIMENTS 


Four groups of young rats were fed diets, the protein 


content of which varied from 31.0 to 41.3 per cent. 


With 


the exception of the high protein content all of the diets 
were very well constituted, as is shown by the excellent 
growth records and high fertility of the animals of all 
groups. The observations on the kidneys were made when 
the rats had reached an age of about four hundred days. 
A number of their progeny were kept on the experimental 
diets until they were between two hundred and fifty and 
four hundred days old, when they were sacrificed and 
examined to see if their kidneys showed any pathological 


changes. 


COMPOSITION OF DIETS 


HAAT 3, 2698 


Ration: 
heat 
2d. 
iver 20. 


generation 


Diet 2898 


Wheat 
Maize 
Casein 
Liver 
Navy beans 
NaCl 

CaCO, 
Butter fat 


This diet contained 40.6 per cent of pro- 
tein. It contained bases equivalent to 
31.9 cc. of N/, HCl and acid elements 
equivalent to 19.7 c.c. of N/, HCI. 


This diet was therefore potentially alka- 
line, and should have led to the excretion 
of the minimal amount of the nitrogen 
of the urine in the form of ammonium 
salts. This factor is, therefore, ruled 
out as a possible source of irritation of 
the kidney. 
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de 
Diet 2823 

Wheat 30.0 ‘This diet contained 41.3 per cent pro- 
Maize 20.0 tein. Its alkalinity was approximately 
Casein 20.0 the same as in diet 2898. 

Liver 20.0 

Navy beans 4.0 

NaCl 1.0 

CaCO, 1.5 


Diet 2824 


Wheat 
Maize 
Casein 
Liver 

Navy beans 
NaCl 

Caco, 

Cod liver oil 


30.0 
20.0 
20.0 
20.0 
1.0 
1.5 
2.0 


40.9 per cent of protein. Alkalinity same 


as in 2898. 


ad geaeration 


Diet 2899 


Wheat 30.0 This diet contained 31.0 per cent of pro 
Maize 17.0 tein. It contained an excess of basic rad 
Casein 20.0 icals over acid radicals. Total acid equjy 
Peas 15.0 alent of 100 grams of food 287 . 
Navy beans 12.5 N HCl. 

Nacl 1.0 Total base equivalent of 100 grams » 
Caco, 1.5 food 16.5 e.c. N/, HCL. 

Butter fat 3.0 


TABLE 


Showing Age and Composition of the Blood with Respect 
Several Constituents in Experimental and Control Rats 


es 23 Ss | he fe 
so 23 | 2& 
2898A [91610 Ist [522] 482] 40.6] 248] 24) 7.9] 112 
|Q1611 | 522) 482] 40.6) 265| 28| 7.8] 103 pregnan 
| $1612 2nd | 425) 425) 40.6] 317) 20] 7.0] 79 
21613 |2nd | 425| 425) 40.6] 220) 24] 76 
91614 |3rd | 346) 346) 40.6] 183] 21] 7.8) — 
2898B |91646 Sth | 129) 129) 40.6| 155) 24) 6.9) 58 
(91647 Sth | 129] 40.6) 155) 21] —| — 
191648 5th | 129| 129] 40.6) 28} —| 52) 
2824A | ist | 521) 40.9| 334; 7.2) 76 
Ist | 521) 481/ 40.9) 282] —| 7.2] 76 
427| 427] 40.9] 288] —/ 7.3] 96 
2nd | 427) 427) 40.9) 6.9] 93 
2824B |91643 4th 175| 40.9) 225) 22] 7.2) 17 
91644 4th | 175| 175) 40.9/ 198} — 
121645 4th | 175) 175! 40.9} 205) 18] 7.0) 70 
2899 $1615 Ist 483| 31.0] 26] 7.1] 53 
(21616 3rd | 318) 31.0) 200) 20| 49 pregnant 
Q1617 2nd 404) 404) 31.0) 281] 27, 6.5) 75“ 
2823 | $1618 | Ist | 525) 485) 41.3) 355) 17| 8.4) — 
$1619 Ist | 525) 485) 41.3) 275; 33}; —| 20 lung 
31620 3rd | 164| 164! 41.3] 250] 291 7.1| 42. lesion 
| $1621 | 164) 164] 41.3] 255] 114 
Stock | 91649 425| 425) 18.0) 330) 21| 7.5] 42 pregnan 
rats $1650 425) 425] 18.0] 280| 14] 6.5) 41 and 
91651 130| 130} 18.0/ 175| 18] 6.1] 58 lung 
|$1652 130) 130) 18.0] 175| —|—| — lesion 


2898A and 2898B are animals on the same diet but are 
different generations, 


The animals were normal to external inspection. They 
were very active and alert. The hair, skin, and teeth 
showed no deviation from those of the normal contre 
animals. The animals varied in age from eighteet 
months for the first generation to five months for the 
fifth generation, and they had an average weight of two 
hundred and fifty-five grams. In only two animals were 
there any signs of infection found at autopsy. The first 
animal, a male (No. 1619), had a severe chronic infec 
tion of one lung which was studded with caseous nodules. 
The second animal was one of the controls, a female that 
was pregnant and also had a lung infection similar t 
the one mentioned above. Rats Nos. 1611, 1616, 1617, and 
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igf9, were pregnant. The kidneys were the only organs 
in any of the other animals which were abnormal. 

The kidneys of all the experimental animals showed a 
characteristic picture which contrasted with that observed 
in the kidneys of the control rats. The kidneys from ani- 
mals on high protein diets were large and congested. The 
capsules were not adherent and could be stripped from 
ihe underlying tissues with ease. The kidneys of the 
vontrol animals were smaller and firmer. 

The kidneys of the animals on diet 2824A showed, with- 
gut exception, similar pathological changes. They were 
large and apparently hemorrhagic. Microscopic exam- 
ination revealed marked congestion. The capillaries 
were greatly distended, but there was no hemorrhage into 
the Bowman’s capsules or the tubules. The tubular epi- 
thelium had degenerated and the lumina of the tubules 
were filled with cell detritus and contained hyaline casts. 

All of the animals on diet 2898A showed practically the 
same lesions. The kidneys were very much congested. 
The tubules were dilated and there was some degenera- 
tion of the epithelium. The tubules were filled with cell 
detritus and contained hyaline casts. There was hyaline 
material between the glomerular tufts and the Bowman’s 
capsules. A few gave evidence of fusion of the vessels 
of the tufts and the tufts were adherent to the sides of the 
capsules (Figs. I and II). 

The kidneys of the animals on diet 2899 were large and 
edematous. The capsules were not adherent. The tubu- 
lar epithelium was swollen and the tubules contained 
serum, casts and fragments of epithelium. 

The animals on diet 2823 had large and congested kid- 
ueys. Microscopically, the tubules were dilated and the 
capillaries distended. The epithelium of many of the 
tubules had degenerated and the tubules contained frag- 
ments of cells, precipitated albumin, and many hyaline 
casts (Fig. III). 

The kidneys of animals on diets 2824B and 2898B were 
uot large but appeared hemorrhagic on gross inspection. 
The apparent hemorrhage was seen on microscopic exam- 
ination to be due to extreme congestion. The tubules in 
these kidneys also contained cell detritus and albuminous 
exudate. There were no hyaline casts, but the clumping 
together of the cell detritus and exudate may probably 
be considered an early stage of the formation of casts. 

The kidneys of the stock rats, regardless of their age 
or sex, Were essentially normal. There was no evidence 
of edema or hemorrhage. The capsules were not adherent 
The tubules and glomeruli were normal, and there was 
iowhere to be seen the desquamation and swelling of the 
epithelium which was present in the sections of the kid- 
leys of rats on high protein diets. 

In short, it may be said that all the rats fed the diets 
high in protein had lesions of the kidneys of considerable 
severity. This was true even of comparatively young 
animals of the fifth generation. On the other hand, ani- 


JOHNS HOPKINS HOSPITAL BULLETIN 


171 


mals of middle age from the breeding stock all had essen- 
tially normal kidneys. 

The outstanding feature in all the kidneys was the 
formation of large numbers of hyaline casts and the in- 
tense congestion. It was surprising, considering the 
number of casts and the constancy with which they were 
found, that the glomeruli were comparatively so little 
involved. In general, the urea, serum protein, and chol- 
esterol of the blood of the animals on high protein diets 
were Within the higher limits of normal: in some cases, 
however, considerably higher than normal. The blood 
urea, serum protein, and cholesterol of the control ani- 
mals all remained within the normal limits. 

It is impossible, however, to avoid the conclusion that 
such diets as these rats were fed exert an unfavorable 
influence on kidney tissue. Moreover, the composition of 
these diets leave no room for doubt that, if protein is 
eaten in too high a concentration under certain condi- 
tions, the end-products of its metabolism may seriously 
damage the kidney. 

BIBLIOGRAPHY 

Newburgh, L. H.: The Production of Bright’s Disease by Feed- 

ing High Protein Diets. Archives Int. Med., 1919, XXIV, 359. 
DESCRIPTION OF PLATES 

Fic, 1—Shows a glomerulus undergoing hyalinization and 
hyaline material in a convoluted tubule. 

Fic, 2.—Malpighian body, showing adhesions between the glom- 
erulus and capsule. There is a slight amount of infiltration and 
congestion surrounding the capsule. 

Fic, 3.—To show hyaline casts in kidney tubules. 

DISCUSSION OF CHARTS 

The records of the rats given in Charts I to LV, together 
with the histological findings which we have deseribed, 
furnish experimental evidence that the excretion of ex- 
cessive amounts of the normal end-products of protein 
metabolism may result in anatomical damage to the kid- 
neys of an omnivorous animal when all other require- 
ments for the nutrition of this species are adequately 
provided for. Our diets were planned in all cases with a 
view to providing a mineral content which would promote 
good growth and prolonged well-being. The content of 
the diets in the several vitamins was known to be well 
above the minimum on which growth and health can be 
maintained, and were even sufficient to meet the needs of 
the nursing female. The only defect to which one can 
point as possibly existent was the excessive protein con- 
tent, which varied from 31.0 to 41.3 per cent of the food 
mixture. 

The diets, as will be seen by an inspection of these 
charts, induced good growth and high fertility. The 
infant mortality was very low, and succeeding genera- 
tions did not deteriorate in a noticeable degree. 

Notwithstanding the fact that the rats apparently did 
so well on these diets, they showed marked kidney dam- 


age without exception. The specific character of the 
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lesions are discussed in the text. There is apparently no 
cause other than the excretion of excessive amounts of 
the end-products of protein metabolism to which we can 


aseribe this renal damage. 


NOTES ON 


Surgical Diseases of Children. By Sam. W. Kelley, M.D. (New 
York, BE. B. Treat and Co,, 1914.) 


Dr. Kelley's treatise on pediatric surgery is characterized by 
its concise presentation of the fundamental facts belonging to 
this clinical subject. Brevity and clearness are a specialty of this 
book. Particular attention is paid to treatment, based on a wide 
personal experience which is so varied that the reader is much 
more impressed than by any mere compilation of the current 
literature, 

In the chapter on hydrocephalus the recent investigations of 
Cushing, Dandy and Blackfan, Weed and McKibben, and Frazier 
and Peet could not be included, but in a new edition their find- 
ings cannot fail to change the therapeutic procedure recommend. 
ed. In surgical tuberculosis of children, especially of the bones, 
heliotherapy is becoming of growing importance, and the neces- 
sity of surgical interference becomes more and more restricted to 
those neglected cases, Which come under medical observation vers 
late. Even when immobilization of the diseased part with a 
splint is being employed, heliotherapy, or the temporary substi- 
tutes for it—mercury light or X-rays—is now recommended as a 
powerful factor in fostering the vital resistance of the growing 
organism. In the chapter on empyema more stress might be laid 
on the re-expansion of the lung by daily blowing exercises with a 
Wolfe bottle or a spirometer, with the supplemental use of suc- 
tion-drainage of the empyema cavity (tidal irrigation, Taylor). 
in the chapter on intussusception a method of resection of the 
intussusceptum is presented, which is undoubtedly much more 
complicated than the usual technic of resection of the whole 
involved area with a subsequent end-to-end anastomosis. In 
children with signs of acute intestinal occlusion, the shortest 
operation that will restore the normal anatomical conditions with 
the least possible shock to the patient is the best one. 

The congenital malformations are dealt with very exhaustively 
along lines generally accepted. A large number of photographs 
and sketches, which illustrate very well a clearly presented 
text, make the book a reliable guide in any condition of pedi- 
atric surgery. K. 5S. 
The History of Medicine in its Salient Features. By WALTER 

Lippy, M, A., Ph. D. $8.00 (Boston and New York, Houghton 
Miffiin Co., 1022.) 


This volume of some four hundred pages is a history of 
medicine to be read, not consulted. It is not intended to furnish 
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NEW BOOKS 


| No. 387 


Our data do not permit of the possible criticism that 
defects in the diet other than protein may have been 
partially or indeed solely responsible for the kidpeyf 


lesions observed. 


a reference book from which one may draw concise and detailed 
information about the work and the workers that have precededl 
us. It is rather to be read and enjoyed by the student, medicalll 


and lay, for its style as well as its content, and will afford reg 
pleasure not only to the physician but to anyone interested j 
the cultural aspects of medicine and in good literature. Th 
style is so excellent indeed that one suspects the writer of beingl 
outside the medical profession, and such is the case. The author 
has, however, partially completed a course in medicine (accord 
ing to Who’s Who) and has furthermore delved exhaustively ip 
to the history of science at Oxford University and on the conti 
nent. We can see no defect in the book that might be attribute 
to the fact that the writer is not a physician; indeed, we hava 
the uncomfortable feeling that the literary style is benefite 
thereby. In any case, it cannot be too highly recommended. 


I Belicve in God and in Evolution. By WM. W. KEEN, M. D.,, $1.0 
(Philadelphia and London, J. B. Lippincott Co., 1922. 


The occasion for the writing of this dissertation was an i 
vitation extended to Dr. Keen to deliver a Commencemen 
address at the Crozer (Baptist) Theological Seminary in 192 
It is a frank answer to the Fundamentalists, who have advocate 
a literal application of the Biblical story of the origin of man 
The key to Dr. Keen’s thought lies in the dedication of the litt 
volume To All Sincere Seekers After Truth; Who Revere th 
Bible as the Word of God; Who Revere Nature as the Work 
God: and Who Believe that Rightly Interpreted They M 
Surely Agree. This brief statement and a few words at the @ 
conclude the modest theological contents of the book. Ti 
author apparently feels that he is better fitted to instrug 
students of theology in matters pertaining to Science thanl 
their own domain, and he devotes the best part of the addres 
to an explanation of evolution, Darwinism and the relation 
animal species. It is a book written for the layman and D 
be safely recommended as an excellent exposition of the Drea 
minded scientist's views of the compatibility of a_ belief i 
evolution and a sincere theology in the same philosophy. 


| J. T. K, 
J. T. K., 


